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Foreword 


Thousands of years ago, Stone Age man discovered 
that by clinging to a log he might float himself across 
a stream. Later, he or his descendants fastened several 
logs together to make a raft. And because even in 
those ancient days men often fought their neighbors, 
eventually two such rafts met in midstream for history’s 
first naval battle. 

Navies have been changing history ever since. 

As men developed new weapons, naval warfare 
changed. When men fought with bows and arrows, 
warships had to come within bowshot of each other 
to do battle. Often one would ram the other. Then 
boarding parties fought hand to hand with swords, 
spears, and clubs. 

By the time of the American Revolution, three- 
masted sailing ships were hurling cannon balls at each 
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other over several hundred yards of water. By World 
War I, battleships could fire explosive shells more 
than 20 miles. Now surface-to-surface rockets out- 
range even the biggest guns. 

The airplane has had more influence on naval war- 
fare than any of these weapons. It increased the 
striking range of the modern naval task force to more 
than a thousand miles. It dominated World War II 
and still remains the most important weapon of a mod- 
ern navy. 

This didn’t happen overnight. The first aircraft 
were not very fast and they could fly only a few miles 
before having to land for fuel. They had no radios 
and no means of navigating once they were out of 
sight of land. Their performance was so unimpressive 
that it is not surprising the navies of the world were 
slow to recognize the importance of aviation. 

But men have often seemed slow to adopt new ideas 
and inventions that were destined to change history. 
Taking the airplane to sea was one such idea. 

It all began in 1910... 
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Eugene Ely prepares to fly his biplane from a ship. 


1 


Eugene Ely, Pioneer 
of Naval Aviation 


The young aviator paced the unfamiliar bridge of the 
cruiser and told himself the flight would be a success. 

It had to be. He had built the plane himself. True, 
he hadn't flown it yet. As a matter of fact, he had fin- 
ished installing the engine—a pusher-prop job—only 
an hour before as the ship steamed down the Eliza- 
beth River toward Chesapeake Bay. But there was 
no reason to think it wouldn't fly. It was a standard 
Curtiss-type design. He had built and flown other 
planes just like it. And it didn’t bother him at all that 
most of the parts in this one were secondhand, many 
of them salvaged from wrecks. 

That was the way a lot of fliers built their planes in 
1910. 

The young man’s name was Eugene Ely. Born and 
raised in Iowa, he was 17 when the Wright brothers 
made their first powered flight. Now, at the age of 
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24, he was one of the few men in the world who could 
fly an airplane. For the past few years, he had made 
his living flying planes in air shows. He got a kick out 
of watching the people in his audiences gape with 
wonder at these strange new contraptions of wood, 
canvas, and wire that flew through the air and seemed 
to defy the laws of nature. 

Today, Gene Ely was going to make his audience 
gape even more. Up to now, airplanes had always 
flown from dry land. But Ely and a Navy captain 
named Washington Irving Chambers believed that a 
plane could be made to fly from the deck of a ship. 
Chambers had promised to provide a ship if Ely would 
make the flight. 

Ely had volunteered, and now here he was aboard 
the cruiser Birmingham, feeling just a bit uneasy as he 
looked at his flimsy plane, the gray, cloudy sky, and 
the muddy waters below. 

The plane was only 26 feet long, from its box-kite 
nose to the big rudder at its tail. It had two wings but 
neither cabin nor cockpit. The pilot’s seat was in the 
open, on the leading edge of the lower wing, just in 
front of the gasoline engine. 

For the occasion the Navy had built a wooden 
launching platform over Birmingham’s bow. It started 
forward of the cruisers navigation bridge, at the 
height of the bridge rail, and sloped gently down to- 
ward the bow, where it ended abruptly, 37 feet above 
the water. It completely covered the ship’s forecastle 
deck and bow gun. 

The platform was 83 feet long. With the plane tied 
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down at its after end, just forward of the bridge, the 
distance from the plane’s nose to the end of the run- 
way was only 57 feet—about the amount of space it 
would take to park three modern passenger automo- 
biles bumper-to-bumper. That was not much of a 
take-off run. In fact, it was hardly more than twice the 
length of the plane. But the plan was for the cruiser 
te steam into the wind. Fifteen or 20 knots of head- 
wind would create the same amount of lift as if 
the plane were going 15 or 20 knots faster than its 
actual speed. That should make up for the shortness 
of the flight deck. 

Of course it would work! 

Still—nobody had ever tried it before. 

The weather, which had been threatening all morn- 
ing, was getting worse. Low clouds hung over the bay. 
The sky was dark and getting darker. Occasional rain 
squalls cut visibility to less than a mile. Ely hoped to 
fly more than five miles, most of it over open water, 
before landing at Norfolk Navy Yard. He had no com- 
pass. He would have to be able to see. 

Shortly after noon Birmingham's commanding of- 
ficer, Captain W. B. Fletcher, dropped anchor in 
Chesapeake Bay. The rain had turned to hail. It was 
impossible to see more than a mile. There was noth- 
ing to do but wait. 

Ely continued to pace the bridge. 

A pair of destroyers steamed into view and an- 
chored nearby. Aboard them were the Assistant Sec- 
retary of the Navy and several other officials from 
Washington—none of whom really believed in air- 
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planes—some newspaper reporters from Norfolk, and 
Ely’s young wife. Of all those present, probably only 
Mabel Ely, Captain Chambers, and Gene Ely, him- 
self, looked on the flight as anything more than a stunt. 

By 2:30 in the afternoon, the storm seemed to be 
breaking up and the sky was beginning to get lighter 
toward the south. Captain Fletcher gave the order to 
hoist the cruiser’s anchor. Ely climbed over the bridge 
rail and onto the flight deck. He was ready to go. 

Ely was a civilian and a landsman. He had no idea 
that it would take more than a half-hour to haul up 
the ship’s huge anchor, together with its more than 
500 feet of heavy iron chain. Shortly after he heard 
the anchor windlass begin to clank, he climbed into 
the open seat of his plane, tested the controls, and 
told his mechanic to start the engine. 

For several minutes, he sat there impatiently, the 
roar of his engine drowning out the slow clank of the 
anchor chain. Looking back at the ship’s bridge, he 
could see no sign that Captain Fletcher expected the 
ship to be moving in the near future. To the south— 
the direction toward which he would have to fly— 
the sky was beginning to get dark again. Meanwhile, 
his engine was using gas. 

At 3:16 p.m., with nearly 200 feet of the ship’s an- 
chor chain still out, Ely gunned his motor and sig- 
naled his mechanic to cut the plane loose. The me- 
chanic, who knew that the take-off was supposed to 
be made with the ship underway, hesitated a mo- 
ment. Ely signaled again. 

The plane was held fast to the flight deck by a sin- 
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gle loop of rope with a quick-release device. All that 
was needed to free the plane was a quick jerk on a 
toggle pin. The second time Ely signaled, the me- 
chanic pulled the pin. The plane was free! It began to 
roll slowly down the deck. 

It took only a few seconds for Ely to use up the 
short runway. Beyond the ship’s bow there was noth- 
ing but thin air, with cold, muddy water 37 feet be- 
low. 

Ely couldn’t swim. 

The plane rolled over the bow and dropped out of 
sight. In an effort to pick up just a bit more speed, Ely 
had shoved his control wheel forward, setting the ele- 
vators in position for a dive. Now, as he felt the plane 
drop toward the water he pulled the wheel back to 
lift the plane’s nose, hoping he had enough speed 
to keep it from stalling and crashing into the sea. 

The plane leveled off, but it continued to drop. 

Suddenly, Ely felt a drag as his wheels struck the 
top of a wave. Salt water splashed into his face and 
clouded his goggles. For a moment he thought all 
was lost. Then the little plane leaped free of the sea 
and began to climb. 

A mighty cheer rose from the three ships as the 
fragile plane rose above the level of the cruiser’s 
deck. Birmingham’s radio operator reached for his 
key and tapped out a three-word message: 

ELY JUST GONE 

Ely couldn’t hear the cheer above the roar of the 
wind and his noisy motor, and he had no radio to re- 
ceive Birmingham’s historic message. Neither would 
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have given him much encouragement. He had seri- 
ous problems. His wooden propeller had struck the 
water, shattering one of its tips. Now it was badly out 
of balance, and the whole plane was vibrating and 
shaking as if it might fall apart at any moment. To 
make matters worse, the weather was closing in. He 
could see a dark shadow ahead, but no clear outline 
of land. All he could see clearly, in fact, was the nose 
of his plane, the tips of his wings, and the unfriendly 
sea below. He headed for the shadow and hoped. 

To Ely, alone in the air, out of contact with anyone, 
his damaged airplane threatening to hurl him into 
the sea, the flight seemed to take an age. Actually, it 
was only a matter of minutes before the shadow be- 


Ely taking off from USS Birmingham 
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came a strip of land. It was Willoughby Spit, a sandy 
strip about three miles long and a couple of city blocks 
wide, which juts out into the bay from the town of 
Norfolk. 

Ely was still a few miles short of his goal, but he 
was afraid that his crippled plane would never make it 
to the navy yard. He decided not to try and landed 
on the sandy spit, about a mile from what is now Nor- 
folk Naval Air Station, one of the world’s busiest mili- 
tary airfields. He had flown less than three miles from 
the still-anchored cruiser. His flight had lasted only 
five minutes. 

Ely was bitterly disappointed. Captain Chambers, 
on the other hand, was enthusiastic about the flight. 


in the first flight ever made from a ship. 
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So was John B. Ryan, a wealthy publisher who had 
witnessed the flight. Ryan gave Ely $500 in return 
for the splintered propeller, which he kept as a sou- 
venir of the historic flight. Chambers and Ryan tried 
to convince the young pilot that it didn’t matter how 
far he had flown or where he had landed. He had 
proved that a plane could take off from a ship. That 
was what mattered. 

Finally, Chambers offered him a chance to try 
again. Ely accepted eagerly. 

“T could land aboard, too,” he added. 

Ely’s second chance came two months later in San 
Francisco Bay. Chambers persuaded the Navy to set 
aside $500 to build a temporary flight deck on the af- 
terdeck of the armored cruiser Pennsylvania. Pennsy, 
100 feet longer than Birmingham, had more room for 
the flight deck, which ran aft from the superstructure, 
completely covered the after gun turret, and ended at 
the ship’s stern. When finished, it was 120 feet long 
and 32 feet wide—37 feet longer and 7 feet wider 
than the deck from which Ely made his earlier flight. 
Like Birmingham’s temporary flight deck, it sloped 
downward at an angle of about five degrees. 

Landing posed some safety problems, however. Just 
in case Ely should come in too low and land short of 
the flight deck, a 14-foot sloping wooden apron was 
built over the ship’s stern to protect the ship’s hull 
and deflect the plane upward, onto the deck. A bar- 
rier of canvas and timber was built at the forward 
end of the flight deck to keep the plane from crash- 
ing into the ships superstructure. Finally, canvas 
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awnings were rigged over the side to catch the pilot 
should he miss the deck or be thrown out of the plane 
in a crash landing. 

Everyone agreed that stopping the plane on the 
short flight deck would be Ely’s most serious problem. 
Several schemes were considered. Finally Ely decided 
to adopt a method he had used in the past to stop rac- 
ing cars. He laid 22 lengths of rope across the deck 
at three-foot intervals and tied a 50-pound sandbag 
to each end of each line. A pair of wooden rails run- 
ning the length of the deck kept the lines several 
inches off the deck, where they could be caught by a 
series of metal hooks which Ely attached to the under- 
side of his plane. 

Since all of the Navy’s $500 had been spent on the 
construction of the deck itself, Ely and Captain 
Charles F. Pond, commanding officer of the cruiser, 
paid for the sandbags, line, and lumber for some 
guardrails out of their own pockets. This was not to be 
the last time that naval aviation ran short of money 
and official encouragement. 

On January 18, 1911, Ely took off from a field near 
San Francisco. He was wearing a bicycle inner tube 
for a life belt, a football helmet to protect his head in 
case of an accident, and goggles to keep the wind 
and spray out of his eyes. He climbed to 1200 feet 
and headed out over the bay. It was 10 miles to the 
spot where Pennsylvania was anchored, surrounded 
by smaller naval vessels, yachts, tug boats, and motor 
launches. Hundreds of people had turned out to watch 
the spectacle. 
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The Navy had stationed several expert swimmers 
in boats near the ship’s stern, just in case. 

Ely glided down to 400 feet as he approached the 
ship from the stern. Then he dropped to masthead 
height and flew past to get a good look at the landing 
platform. He passed along Pennsylvania’s starboard 
side, made a wide turn across her bow, and then flew 
aft along her port side. When he was well astern he 
banked to his left, made another wide turn, and 
headed directly for the flight deck. He did not know 
it, but he had just established the pattern in which 
later generations of Navy pilots would orbit their 
carriers while waiting their turns to land. 

Ely had started his approach at 60 miles an hour. 
Now he slowed to about 40. He cut his engine as he 
crossed the cruiser’s stern, expecting the plane to drop 
to the deck. 

Suddenly an updraft caught the light plane and 
lifted it about 10 feet in the air. Ely could visualize 
himself gliding over the arresting ropes and crashing 
into the barrier. A second’s delay could be fatal. He 
pushed his control wheel forward with all his 
strength, practically diving onto the deck. He had al- 
ready missed 11 of the crosslines, but his hooks 
caught all from number 12 through number 21. The 
plane rolled to a stop with one pair of sandbags and 
50 feet of flight deck to spare! 

Officers and sailors ran out onto the flight deck to 
pound Ely on the back and shake his hand. Mabel 
Ely, who was on board as Captain Pond’s guest, ran 
to her husband and kissed him. 


Ely landing on USS Pennsylvania—the first landing on a 
“carrier deck.” Hooks on the underside of the plane catch 
the lengths of rope weighted at each end by sandbags. The 
tarpaulins at either side are to catch Ely if the plane skids 
off the platform. 
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“I knew you could do it!” she cried. 

Pond and Chambers also were jubilant, Pond an- 
nouncing that Gene Ely had just made “the most im- 
portant landing since the dove came back to the Ark.” 

Captain Pond entertained Gene and Mabel Ely and 
Captain Chambers at lunch in his cabin. Meanwhile 
crewmen turned the plane around, refueled it, and re- 
moved the sandbags and arresting lines from the 
deck. Then the daring young pilot climbed back 
aboard his plane and took off down the sloping deck, 
as easily as if he had been flying from aircraft carriers 


all his life. 


Eugene Ely had made aviation history. More im- 
portant, he had shown that the ship and the airplane 
could be joined in a single weapon system—a weapon 
system that would revolutionize naval warfare. In 
years to come, as naval aviation became a new and 
dramatic extension of seapower, ships would carry 
airplanes where planes could not fly by themselves. 

At the time, however, the Navy did not realize the 
full importance of what Ely had done. Even Captain 
Chambers, who had arranged the historic flights, did 
not foresee the dominant role the aircraft carrier was 
destined to play in the future of the Navy. 

But whether anyone knew it or not, a new era in 
naval warfare had just begun. 


The First Navy Fliers 


Before the airplane could become an important naval 
weapon, some naval officers had to learn how to fly. 
This problem was solved by Glenn Curtiss, one of 
America’s pioneer aviators. In November 1910, Cur- 
tiss, who earned his living by building planes and giv- 
ing flying lessons, wrote to the Secretary of the Navy 
and offered to teach a naval officer to fly free of 
charge. The Navy accepted the offer. The following 
month, Lieutenant Theodore G. Ellyson, a Naval 
Academy graduate and a qualified submarine skip- 
per, became the first student at Curtiss’ new flying 
camp on North Island in San Diego Bay. 

Curtiss began his students’ training by teaching 
them to taxi back and forth on an open field in a three- 
wheeled open biplane. Since it was almost impossi- 
ble for an instructor to talk to a student pilot in the 
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air, he wanted them to get the feel of a plane and its 
controls before going aloft. In order to keep the stu- 
dents from accidentally taking off, Curtiss stuck a 
wooden block under the throttle pedal of the plane. 
This prevented the plane from going fast enough to 
rise off the ground. 

Like many early safety devices, this one wasn't 
foolproof. On Ellyson’s second trip in the machine— 
which the student pilots had nicknamed “the grass- 
cutter’—the block worked out from under the pedal. 
The accelerator went all the way down under Elly- 
son’s heavy foot, the noisy four-cylinder engine 
revved up to full power, and the plane leaped for- 
ward. Ellyson lost his balance and fell over backward, 
pulling the control wheel back with him. This raised 
the elevators and threw the plane into a sharp climb. 
The ungainly “grasscutter” rose about 10 feet into 
the air and then stalled, finally landing on two wheels 
and one crumpled wing. 

Luckily, Ellyson was not hurt and the wing was 
soon repaired. After this misadventure, Curtiss aban- 
doned the block of wood and built a better governor 
for the “grasscutter’s” throttle pedal. 

“Spuds” Ellyson went on to master the “grasscut- 
ter” on the ground and in the air. Soon Curtiss pro- 
moted him to a more powerful plane. In mid-April, 
Curtiss informed the Navy Department that Ellyson 
had become a fully qualified aviator. 


Meanwhile, naval aviation was attracting serious 
attention on the other side of the Atlantic. 
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Lieutenant G. C. Colmore of the British Navy 
learned to fly at his own expense in the spring of 1910. 
The following March, just as Ellyson was finishing 
his training with Curtiss, three lieutenants of the 
Royal Navy and a lieutenant of the Royal Marines 
were sent for flight training at Eastchurch, near Lon- 
don. There, like Ellyson, they were trained without 
charge by pioneer civilian fliers. All four officers 
completed their flight training in just six weeks. 

In those days, becoming an aviator was not just a 
matter of learning how to fly. To master the feather- 
weight, bamboo-tailed kites of those days, with their 


Walter Richardson, his camera at the ready, prepares 
for a flight with Pilot E. F. Johnson. Richardson—the 
“father of naval photography”—took the Navy's first 
aerial photograph in 1914. 
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cranky, pusher-prop, water-cooled engines, an early 
naval aviator had to be part pilot, part mechanic, part 
daredevil and part inventor. As often as not, he also 
had to be part swimmer. New devices were being 
tested constantly. Failures, even crack-ups, were 
common as both the U.S. and the British Navy tried 
to learn how to use aircraft as an extension of sea- 
power. 

A study written for the British Navy in 1911 pre- 
dicted that airplanes soon would be able to do the fol- 
lowing jobs for the fleet: 


(1) Fly over enemy ports to see what ships were 
there, since an aviator several hundred feet above 
the water could see into a harbor much better than 
the lookouts aboard ships which might be blockading 
outside the harbor entrance. 

(2) Take off from a ship, or be hoisted over the 
side to take off from the water, and scout the open 
sea to look for enemy ships. 

(3) Locate enemy submarines, since an aviator 
high in the air could see shapes under water. 

(4) Find enemy minefields. 

(5) Fly at a high altitude between two fighting 
fleets and direct gunfire against the enemy. 


In spite of such optimistic predictions, it was a 
long time before anyone in either Europe or America 
gave serious thought to building ships especially to 
carry aircraft. Instead, for the next few years, most 
naval officers who thought of aircraft at all thought 
of seaplanes. And they thought of them more as ex- 
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perimental devices—or at best, as platforms for ob- 
servers—than as full-fledged naval weapons. 

Glenn Curtiss manufactured the first seaplane in 
1911. He did it simply by taking the wheels off a 
plane similar to the one Gene Ely had landed aboard 
USS Pennsylvania. In their place he put two pon- 
toons, a large one on the center-line under the wings 
and a smaller one up forward in place of the nose 
wheel. 

The first time Curtiss tried to fly the plane, the 
forward pontoon began to plow into the water as soon 
as the plane began to build up speed. Instead of rising 
out of the water, it started to dive! Curtiss cut the 
power before the plane could turn into a submarine, 
and towed it back to the beach, where he redesigned 
the pontoons. On his second try, the floats kicked up 
such a spray that they drowned the motor. Curtiss 
changed the design again. His third attempt, made 
just eight days after Ely’s landing aboard Pennsy 
was a success. He took off from the surface of San 
Diego Bay and flew several hundred yards before 
landing again on the water. 

About a month later, Curtiss and Ellyson estab- 
lished another aviation “first.” Curtiss took off from 
the water near North Island and landed in San Diego 
Bay alongside USS Pennsylvania. Then he taxied up 
to the ship’s side, where Ellyson was waiting in a mo- 
tor launch. With Ellyson’s help, Curtiss attached the 
plane to a sling which had been lowered from one of 
the ship’s cranes. Then, with Curtiss riding on the 
upper wing, the plane was hoisted out of the water 


Curtiss and his seaplane are hoisted aboard USS Penn- 
sylvania. The plane’s single pontoon slopes up sharply 
at the bow in order to ride easily over the waves. 


and set down on the cruiser’s deck. An hour later, the 
plane was lowered back into the water and Curtiss 
flew it back to his North Island aviation camp. He 
had just shown that seaplanes could be carried on the 
decks of warships and operated with the fleet—in 
calm weather, at least. 

Across the sea, Lieutenant C. R. Samson—one of 
the three Royal Naval officers who trained at East- 
church—made the first take-off from a British ship in 
January 1912, flying a land plane not much different 


A modified Short S27 pusher biplane taking off from 
HMS Hibernia in May 1912. The first flight ever made 
from a moving ship. 


from Ely’s from a platform built on the bow of the 
battleship HMS Africa. As in Ely’s earlier flight, the 
ship was anchored. In May 1912 a flight was made 
in a seaplane from a pair of wooden rails built over 
the foredeck of the battleship HMS Hibernia. This 
time, the ship was steaming at 10 knots. A British 
officer thus became the first aviator to take off from 
a moving ship. 

Additional officers of both the United States and 
British Navies won their wings during the next two 
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years. By June 1914, when World War I began in 
Europe, the Royal Navy had 130 officer pilots. The 
U.S. Navy, which was much smaller than Britain’s, 
had less than 20. Both navies were buying airplanes, 
training pilots, and trying to build effective air arms. 
Both also were experimenting with better ways to 
launch aircraft from the deck of a ship. 

One of the first such devices was designed by 
“Spuds” Ellyson. He had read enthusiastic reports of 
Gene Ely’s flights from temporary wooden decks 
built aboard the cruisers Birmingham and Pennsyl- 
vania. Certainly this was better than stopping a ship 
in the middle of a battle to hoist a seaplane over the 
side so that it could take off from the water. But such 
makeshift decks could not be the final answer. They 
took several days to build and several more to remove, 
and while in place they interfered with the use of the 
ship’s guns. There had to be a better way. 

Ellyson suggested rigging three parallel wires, run- 
ning on a slant from the bridge of a ship to her bow. 
The center wire would support the keel of a seaplane, 
while the two outboard wires would steady its wings. 
The plane would be secured to the bridge rail while 
the pilot warmed up its motor. When the motor 
reached full power, a toggle would be released and 
the plane would slide forward down the wires, build- 
ing up speed until it took off. The wires would serve 
exactly the same purpose as Ely’s temporary flight 
deck or Lieutenant Samson’s rails, but they would 
have one decided advantage. They could be rigged or 
unrigged aboard ship in about 15 minutes. 
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Ellyson and Curtiss tried out the system at Lake 
Keuka, near Hammondsport, New York, in Septem- 
ber 1911. They used three 250-foot wires, which were 
secured at one end to a tower about 15 feet high and 
to underwater pilings at the other. Ellyson flew the 
plane. It was airborne before it had gone 150 feet. 

But this system, too, had its shortcomings. The most 
serious was that it was a fair-weather system. No 
plane could stay balanced on three wires in a high 
wind on the bow of a ship rolling in a heavy sea. 

The following summer, Ellyson tested a com- 
pressed-air device designed by Captain Chambers. 
It consisted of a cylinder and piston driven by com- 
pressed air, and a small car which ran on rails. The 
piston was connected to the car by a cable, which fed 
through a series of pulleys. When air was let into the 
cylinder, the piston drove the car at more than enough 
speed to hurl a plane into the sky. 

Ellyson tried it out on a pier at Annapolis in July 
1912, using the Navy's first airplane, the Curtiss A-1. 
The attempt was not exactly a success. When the me- 
chanic at the controls opened the air valve, the car 
started forward with a tremendous jerk. As it sped to- 
ward the river, disaster struck. Chambers had not 
devised a way to hold the plane securely onto the 
car until the end of its run. As its wings began to bite 
into the air, the nose of the plane rose steadily until 
Ellyson found himself looking straight up at the sky. 
The plane stalled, the car rolled out from under, and 
Ellyson, the car, and the A-1 landed with a splash in 
the Severn River. Ellyson was unhurt, but the plane 
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was wrecked. And if he had landed on the beach or 
the pier, “Spuds” Ellyson probably would have been 
killed. 

This was neither the first nor the last smash-up for 
the Curtiss A-1. Just eight months earlier, it had been 
wrecked so badly that nothing could be salvaged ex- 
cept the motor and the nameplate. Everything else 
—wood, canvas, and wire—went onto the scrap heap, 
and Ellyson built a practically new A-1 out of spare 
parts. This time, a lot more of the plane could be 
saved. 


Lieutenant Commander Henry Mustin makes the first 
catapult launching from USS North Carolina. 
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While Ellyson was rebuilding the A-1, Captain 
Chambers and Naval Constructor Holden C. Rich- 
ardson redesigned the catapult. They fitted it with a 
new air valve, so that it would start with less of a jolt, 
and a device to hold the plane down until the car 
reached the end of its run. Ellyson tested the new 
catapult in November 1912 at the Washington Navy 
Yard. It worked perfectly, and Ellyson found himself 
airborne within seconds, flying across the Anacostia 
River at the breakneck speed of 35 miles an hour. 

Richardson then designed a new catapult, intended 
eventually to be installed on a ship. One delay followed 
another, however, with parts breaking during tests 
and other tasks taking priority. It was not until April 
1915 that the new “cat” was tested successfully on a 
barge at Pensacola, Florida. The following October, 
after more successful “live” shots, the catapult was 
taken apart and installed on the stern of the armored 
cruiser North Carolina. On November 5, 1915, Lieu- 
tenant Commander Henry C. Mustin became the first 
aviator to be catapulted from a ship. 

The United States was still at peace in 1915. But 
World War I had been raging in Europe since the 
early summer of 1914. Under the stress of wartime 
needs, the British Navy was well on the way to de- 
veloping a true aircraft carrier. 


3 


Seaplane Carriers 
in the Royal Navy 


The British Navy, alone among the navies of the 
world, showed an early interest in operating aircraft 
at sea from its ships. 

The first British ship—and the first ship of any 
navy, for that matter—to which the term “aircraft 
carrier’ might be applied even loosely was HMS 
Hermes. Built as a light cruiser in 1898, Hermes was 
nearing the end of her usefulness as a fighting ship by 
1913. In July of that year, a short trackway was built 
over her bow and she became a seaplane carrier. 

She was a far cry from today’s aircraft carriers. She 
had no landing area at all. The grooved trackway, 
which served as a launching ramp, ran from her 
bridge to her bow. It covered the two six-inch guns 
mounted side by side on her forecastle, slanting 
forward like the temporary flight deck built for Eu- 
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gene Ely on the bow of USS Birmingham. 

A small cart ran freely on the track. In launching 
operations, the cart was hauled all the way aft and 
held in place by a quick-release device. Then a sea- 
plane was lifted onto the cart by the ship’s crane. 
When the aircraft engine was running at full power, 
the cart was released. It rolled forward, propelled 
both by its own weight and by the forward pull of the 
seaplane’s propeller. Riding on the cart, the plane 
reached take-off speed—not much more than 30 miles 
an hour—before the cart reached the end of the track 
and fell into the sea. 

When she was first converted, Hermes carried only 
two planes. One of them had folding wings, a space- 
saving idea still used on modern carriers. In 1914— 
the year World War I began—she was modified to 
carry a third plane. But her career as a seaplane car- 
rier was cut short. On October 31, 1914, she was tor- 
pedoed and sunk by a German submarine in the Eng- 
lish Channel. Hermes never launched a plane in bat- 
tle. 

In the short time she operated with the fleet, 
Hermes proved that flying seaplanes from the deck of 
a ship was not just a stunt. But many Navy officers ob- 
jected to converting other cruisers into seaplane car- 
riers. In their view, it was more important to have the 
forward guns, which Hermes’ launching ramp had 
made useless, than to be able to carry seaplanes 
with a battle fleet. 

A compromise was reached with the construction 
of HMS Ark Royal. 
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The Ark was begun as a merchant ship. While she 
was still in the building yard, a decision was made to 
convert her into a seaplane carrier. This called for a 
complete change in her design. Her machinery, super- 
structure, and crew's quarters were moved as far aft 
as possible to make room for repair shops and storage 
space for planes. Her forward cargo holds were con- 
verted into a hangar, which was roofed over by the 
flight deck. 

Ark Royal was launched in September 1914, only a 
few weeks before Hermes was sunk. She proved to be 
a much better seaplane carrier than Hermes, in spite 
of the fact that she could steam at only 11 knots to 
Hermes 20. > 

Both ships were approximately 350 feet long. But 
while Hermes never carried more than three 
planes, the Ark’s spacious hangar had room for ten. 
The hangar was 150 feet long, 45 feet wide, and 15 
feet high. At its after end was an overhead hatch, 
through which the planes were hoisted up to the flight 
deck. Since the hatch and cranes took up about 20 
feet, the flight deck had about 130 feet of usable run- 
way. This was enough for launching light seaplanes, 
which were fitted with wheels that dropped into the 
sea after the plane became airborne. The larger, two- 
seat seaplanes used later in the war needed a longer 
take-off run. These planes had to be hoisted over the 
side so that they could take off from the water. 

Ark Royal was the first carrier of any type to trans- 
port seaborne airpower any distance from her own 
home shores. She sailed from England in mid-January 
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1915, bound for the Mediterranean. There she joined 
other British forces in a campaign against Turkey, 
which had entered the war on the side of Germany. 
Her seaplanes scouted Turkish forts on both banks of 
the Dardanelles and along the shores of the Sea of 
Marmara, part of the seaway leading from the Medi- 
terranean past Constantinople and into the Black Sea. 
Their pilots and observers brought back important 
information on the strength and location of Turkish 
troops. They also directed gunfire for British battle- 
ships and cruisers. 

Unfortunately, the planes which Ark Royal took 
with her to the eastern Mediterranean were far from 
reliable. They lacked the power to climb very high, 
and often couldn’t even get above the range of rifle- 
men on the ground. Many couldnt fly more than 


During the Turkish campaign, crewmen get a Schneider 
seaplane ready for a flight. 
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about 60 miles an hour. It was not unusual for one of 
these lumbering, wood-and-canvas seaplanes to come 
back from a scouting mission with a half-dozen bul- 
let holes in its wings, pontoons, and fuselage. 

The radios installed in these early seaplanes were 
about as faulty as the engines. More than once, Ark 
Royal pilots risked their lives flying low over enemy 
installations to gather intelligence or spot gunfire for 

the fleet offshore, only to learn later that none of their 
radio reports had been heard by the fleet. 

Once, when one of the Ark’s Sopwith seaplanes 
was running so well that the pilot was able to coax it 
up to 3000 feet, the plane’s wooden propeller flew 
apart in midair. The plane went out of control and 
crashed into the sea. The pilot and his observer were 


badly injured. 


Ark Royal was not the only seaplane carrier 
to launch aircraft during World War I. While the Ark 
was still in the building yard, the British Admiralty 
bought three small steamers which had been used to 
carry passengers and cargo back and forth across 
the English Channel. Their names were Empress, 
Engadine, and Riviera. These ships were smaller than 
Ark Royal. They had no flight decks, and could carry 
only four seaplanes each. Their planes had to take off 
from the sea as well as land on it. 

In December 1914, these unglamorous former 
channel packets joined together to form the world’s 
first carrier task force. 

At 5 a.m. on December 24, the cruiser HMS Are- 
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thusa sailed from the British port of Harwich, 
screened by four destroyers. Engadine and Rivi- 
era followed close behind. A mile further astern came 
the cruiser Undaunted, with Empress and four more 
destroyers. For some reason which history has failed 
to record, the seaplane carriers were carrying only 
three planes each, a total of nine aircraft instead of 
their capacity load of 12. 

Some 25 hours later, at just six o’clock Christmas 
morning, the task force was 12 miles north of Heli- 
goland, an island in the North Sea off Holland. While 
the cruisers and destroyers patrolled nearby, on guard 
for enemy submarines, Engadine, Riviera, and Em- 
press hoisted out their planes. Seven of the nine planes 
took off from the sea shortly after 7 a.m. The other 
two, unable to build up enough speed to break the 
suction between their pontoons and the water, gave 
up the attempt and were hoisted back aboard. 

The seven airborne seaplanes flew toward Cux- 
haven, a port on the German coast, where their target 
was to be a row of German Zeppelin hangars. At this 
time of the morning, especially on a holiday, it was 
likely that the German lighter-than-air craft would 
be snugly moored in their long sheds. A few well- 
placed bombs could ignite the highly explosive hy- 
drogen with which the gas bags were filled, and de- 
stroy the entire complex. 

Fortunately for the Germans—unfortunately for 
the British—Cuxhaven was hidden by fog. Unable 
to find the Zeppelin base, the pilots dropped their 
bombs over the German naval dockyard. The bombs 


32 FLAT-TOPS 


caused little damage, but the appearance of enemy 
planes on Christmas morning created panic in the 
harbor. In their rush to get underway, two German 
cruisers collided. Both were damaged more severely 
than would have been likely if they had been hit by 
the seaplanes’ few small bombs. 

German anti-aircraft guns came to life almost im- 
mediately. One shell burst barely missed, but all 
seven planes escaped undamaged. 

Meanwhile, the British task force, which was wait- 
ing at sea for the planes to return, was attacked by 
German seaplanes and airships. The first Zeppelin 
was driven off by the British cruisers, firing shrapnel 
shells at the extreme elevation of their six-inch guns 
while the airship was still about six miles away. The 
shrapnel failed to hit, but it apparently convinced the 
German airship captain that it wouldnt be wise to 
come much closer. The seaplanes and a second Zep- 
pelin attacked later in the morning. Braving the ships’ 
gunfire, they dropped several bombs. Their aim was 
good but not good enough, and none of the bombs 
scored a hit. 

Shortly after 10 a.m., three of the British seaplanes 
landed near their mother ships and were hoisted 
aboard. The squadron waited until noon for the other 
four, and then headed for home waters. The missing 
planes carried gasoline for only three hours of flight. 
They had been gone for more than four hours and 
had to be considered lost. 

Lost they were, but not shot down. Three of the 
pilots, unable to find the task force, landed near a Brit- 
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ish submarine. The sub was part of a force spread over 
the North Sea to screen the carriers against enemy 
attack and to pick up pilots who might lose their way 
and land in the sea. The airmen were taken aboard, 
but their planes had to be abandoned when a German 
Zeppelin came on the scene. 

The fourth pilot landed near a Dutch trawler. He 
was picked up and taken to Holland, where he was 
held for several months as a prisoner of war. Even- 
tually, he was returned to England. 

This barely successful seven-plane raid could well 
be considered the first carrier task force action in na- 
val history. Riviera, Empress, and Engadine carried 
aircraft. They cruised to the battle zone in formation, 
supported by cruisers, destroyers, and submarines. 
They launched an air attack against the enemy. And 
although the attack had no long-lasting effect on the 
course of the war, it caused the German Navy to dis- 
perse its ships among several other ports. What is 
probably more important, it heartened the British 
public and added a great deal to the prestige of the 
British Navy’s fast-growing Royal Naval Air Service. 


Another converted merchantman saw important 
service in the eastern Mediterranean. She came to the 
Navy bearing the Scottish name of Ben-my-Chree, 
a name she kept when she became a seaplane carrier. 
She was commissioned a few months after Ark Royal. 
Her seaplanes dropped bombs on Turkish forts, spot- 
ted for other ships’ gunners, attacked troops with gun- 
fire, scouted for submarines, and made the first aerial 
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torpedo attacks on enemy ships. Ben-my-Chree’s pi- 
lots also dropped propaganda leaflets in Arabia, 
urging the Arabs not to support Turkey. This may 
have been the first time planes ever were used for 
what is now called psychological warfare. 

On August 12, 1915, Flight Commander C. H. K. 
Edmonds slung a 14-inch torpedo between the pon- 
toons of one of Ben-my-Chree’s seaplanes and took 
off from the Gulf of Xeros, just north of the Dardan- 
elles. He flew across the Gallipoli Peninsula and over 
the Sea of Marmara, where he spotted a large steamer 
near the northern shore. Gliding to within 15 feet of 
the water, he flew straight toward the ship, dropping 
the torpedo at a range of 300 yards. 

The torpedo hit the center of the steamer and ex- 
ploded, sending a huge column of smoke, water, and 
debris into the air. As he flew away Edmonds was 
sure he could see the ship settling by the stern. It 
turned out later, however, that the ship had been tor- 
pedoed several days earlier by a British submarine 
and was already aground and abandoned when Ed- 
monds attacked her. Five days later, however, Flight 
Commander Edmonds made up for this mistake by 
torpedoing a Turkish steamer which was underway 
in the Dardanelles. 

While Edmonds was making his successful attack, 
Flight Lieutenant G. B. Dacre, also of Ben-my-Chree, 
made another “first” of sorts. Flying in the same gen- 
eral area, he was forced to land in the Dardanelles 
because of engine trouble. Once the plane was on the 
water, however, the engine began to run a bit more 


The inter-island steamer Ben-my-Chree converted into 
a seaplane carrier. 


smoothly. Then Dacre spotted a small steamer cruis- 
ing on the other side of the straits. He gunned his en- 
gine and tried to take off, but the plane didn’t have 
quite enough power. So Dacre simply taxied within 
range, dropped the torpedo, and turned away as 
though his plane were a torpedo boat. Once free of 
the 810-pound torpedo, the plane was able to take off. 
As he rose above the blue water of the straits, Dacre 
saw his torpedo strike home. It exploded and sent the 
steamer to the bottom. 

In May 1916, Commander Charles R. Samson as- 
sumed command of Ben-my-Chree. He was the same 
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C. R. Samson who, as a lieutenant, was one of the 
Royal Navy’s first aviators and made the first take-off 
from a British ship. Operating with Ben and also 
under Samson’s command were a pair of former 
freighters, Ann and Raven II, which had been con- 
verted into auxiliary seaplane carriers. Samson’s little 
squadron fought a lively war, occasionally ranging 
down into the Red Sea and even into the Indian 
Ocean, harassing Turkish forces in Arabia and Ger- 
man ships on the high seas. Unlike modern carrier 


Commander Charles R. Samson in a Nieuport Scout 
prepares for a flight during the Turkish campaign. 
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skippers, who stay aboard their ships in battle and 
leave the flying to their juniors, Samson led a good 
many of Ben’s air attacks himself. And so that the avi- 
ators wouldnt have all the excitement, he often 
brought the ship close to shore and bombarded Turk- 
ish forts with his four 12-pounders. 

In a book which he wrote several years after the 
war, Samson described the job of an observer in the 
Short S-184 two-seater seaplanes carried by Ben-my- 
Chree: 


I leave to the imagination the job the observer used 
to have. He was in a restricted space with a Lewis gun 
hitting him in the neck every time he moved, nursing 
a camera on his knees, with three or four 16-pound 
bombs somewhere loose at his feet. Somewhere handy 
he had to have a pair of binoculars, writing pad, map, 
and pencil. Added to this, he had to attempt to un- 
derstand what an excited and often in his view im- 
becile pilot wanted him to do. Of course, he couldn't 
often hear what the pilot said amid the noise of the 
engine and the general turmoil of the flight. 

I may add as a finishing touch, to complete this 
actual picture of real life, that the 16-pound bombs 
had a safety device consisting of a revolving fan re- 
tained by a pin. Once you removed the pin, the fan 
had a nasty habit of revolving. When it had completed 
about three revolutions, the bomb was liable to ex- 
plode on the slightest provocation. Thus it will be 
seen that the observer's life was a hectic one. 


Ben-my-Chree was a useful ship. She met her end, 
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however, on January 9, 1917. Samson had anchored 
her near a French ship in the harbor of Castelorizo, 
an island near the southern coast of Turkey. A French 
admiral whose flagship also was anchored there had 
assured him the spot was safe. 

In the middle of the afternoon, Turkish guns hid- 
den in nearby hills began shelling the anchorage. Be- 
fore Samson could get his ship underway, a shell hit 
the hangar—a square structure built on the top deck 
amidships—and started a fire. Gasoline from planes 
in the hangar caught fire and soon the whole after 
part of the ship was engulfed in flames. Then another 
shell struck the bridge and knocked out communica- 
tion and controls. After half an hour of trying to put 
out the raging fires, Commander Samson was con- 
vinced that the fight was hopeless. Rather than risk 
the lives of his crew, he gave the order to abandon 
ship. 

As valuable as seaplane carriers proved to be, sea- 
plane operations still posed many problems. Their 
bulky pontoons gave them added air resistance an 
made them considerably slower than land planes 
with identical wings, bodies, and engines. Because of 
this added bulk and weight, they had to carry a 
smaller payload than an identical land plane and 
could not match its rate of climb. Several times Ger- 
man Zeppelins escaped from British seaplanes over 
the English Channel and the North Sea, only because 
the seaplanes could not climb above the airships and 
get into position to attack. 

During one attack, in May 1916, Engadine and 
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Vindex, another seaplane carrier, hoisted out eleven 
Sopwith “Baby” seaplanes. Eight of the eleven failed 
to take off. Four of them broke their propellers. Three 
had engine failures. One capsized when a destroyer 
passed close by, stirring up the water with its wake. 
Of the three that managed to get airborne, one had to 
return with engine trouble. One crashed, probably 
because of pilot error. Only one of the eleven reached 
the target. 

The carrier had proved itself as a means of carry- 
ing air power to sea. The problem lay in the air power, 
itself. Something more reliable had to be found. 

The answer lay in development of an aircraft car- 
rier that could handle land planes—a carrier with 
decks for both landings and take-offs. 

And that, too, was first developed by the British 
Navy. 


Birth of the Flat-top 


Britain’s early seaplane carriers were not aircraft 
carriers at all in the sense that the word is used today. 
True, some of them had flight decks of a sort, and all 
had hangars in which they could store and repair 
airplanes, but most of them had to hoist their planes 
over the side for waterborne take-offs. None had flight 
decks on which planes could land. 

In 1914 and 1915, Britain’s standard carrier-based 
fighter plane was the Sopwith Schneider, a single- 
seater biplane with twin floats under the wings and a 
third beneath its tail. The Schneider flew at more than 
80 miles an hour (about 70 knots) and could climb 
from sea level to about 1000 feet in a minute at full 
power. It was the best fighter seaplane made, and the 
only plane the Royal Naval Air Service could carry 
aboard ship to launch against the German Zeppelins. 
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Unfortunately, however, the Schneider was not very 
good at taking off from rough water. Its pontoons often 
broke up in choppy seas, and when this happened the 
plane usually sank. 

Clearly, the Navy needed a ship and plane com- 
bination that would solve this problem by eliminat- 
ing water take-offs altogether. 

In 1914, as a first step in this direction, the British 
Admiralty took over the 20-knot passenger liner 
Campania and built a flight deck over her bow. This 
level deck was only 120 feet long. It could not be made 
any longer without moving the ship’s pilot house, 
navigation bridge, and forward smokestack. Cam- 
pania’s designers hoped that the ship’s relatively high 
speed would make up for the short take-off run her 
flight deck would allow. 

Campania joined the fleet in April 1915. That sum- 
mer, Flight Lieutenant W. L. Welsh of the RNAS, 
flying a Sopwith Schneider, made the first take-off 
from her bow. The seaplane had been fitted with a 
pair of wheels under its forward pontoons. The pilot 
dropped the wheels into the sea once he was airborne. 

The take-off was successful, but wheel marks on 
the carrier's flight deck showed that Welsh had used 
113 feet of the 120-foot runway getting his plane up 
to take-off speed, even though the ship had been 
steaming into the wind at 17 knots. Given a very 
light headwind or heavy seas that would prevent the 
ship from steaming at high speed, Campania’s flight 
deck might be too short. Even under good conditions, 
there obviously was not much margin for safety. 
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HMS Campania with her twin funnels forward and her 
200-foot sloping flight deck. 


Several more flights were made from Campanias 
deck, but toward the end of 1915 the ship was sent 
back to the building yard to have her flight deck 
lengthened. This time her pilot house, bridge, and 
forward stack were removed entirely. The stack was 
replaced by two smaller funnels, one on either side, 
with space for a plane to pass between them. The 
steersman now operated from below decks using a 
periscope so he could see where the ship was going. 
In place of the navigation bridge, a narrow platform 
was suspended above the flight deck. Planes taxiing 
forward to take off passed under it. From this real 
bridge over the deck, her captain could call orders 
down a speaking tube to the steersman below. 

The job was not completed until April 1916. A full 
year had been lost, but now Campania had a 200-foot 
flight deck, sloped sharply forward and long enough 
to handle not only Sopwith Schneiders but also the 
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newer and heavier Sopwith Babies. Both of these 
planes were seaplanes fitted with wheels that could 
be dropped after take-off. Later, a buffer device was 
installed on the ship’s bow to catch the wheels so that 
they would not be lost into the sea after each take-off. 

Campania was also fitted to carry a kite balloon. 
This was a large, blimp-shaped hydrogen balloon 
which was flown at the end of a long line from 
a winch located in a well deck near the ship’s 
stern. A basket that could carry two observers was 
suspended from the bottom of the balloon. This out- 
landish rig could be towed at altitudes as high as 3000 
feet, where the balloon rode smoothly and followed 
the movements of the ship, even at high speeds. 

This seems a strange idea today, but observation 
balloons were being used successfully over the bat- 
tlefields of France, and they had been used even ear- 
lier in America by the Union Army during the Civil 
War. From a height of 3000 feet, it is possible to see 
about 60 miles in every direction. Thus an officer in 
a kite balloon flown from a ship just a short distance 
behind the battle line had a bird’s-eye view of the 
sea. He could warn of the approach of an enemy or 
keep track of a whole battle and direct the gunfire of 
his admiral’s battleships and cruisers. 

A kite balloon may seem a poor substitute for an 
observation plane, but the reconnaissance planes of 
World War I were two-seaters, and all of them were 
too large to take off from any flight deck yet built. And 
balloons offered still another advantage—reliable 
communications. In those days, radio communica- 
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tion between ships and aircraft was still largely a mat- 
ter of luck. Many pilots carried a cage full of carrier 
pigeons with them when they flew over the water, 
just in case they might be forced down at sea. If they 
couldn't raise a ship or shore station on the radio, they 
would write their latitude and longitude on a slip of 
paper, tie it to a pigeon’s leg, and let the bird carry 
the distress message home. It is not surprising that 
some admirals preferred an observer in a captive bal- 
loon, with a telephone line spliced to the towing cable, 
to a reconnaissance plane with carrier pigeons flying 
several hundred miles behind enemy lines. 

Campania never distinguished herself in battle. 
Through failure to receive a signal, she even managed 
to miss the Battle of Jutland, the most important naval 
engagement of World War I. During the latter part 
of the war, she was used mainly for training and flight 
experiments. But in spite of her unimpressive record, 
her conversion into a carrier was an important step 
forward in the development of naval aviation. Cam- 
pania was the first really big carrier in any navy, and 
though her planes still had to land on the water she 
was the first carrier regularly to launch her planes 
from a flight deck. In mid-1916, she even launched a 
two-seater. And Campania had one more distinction. 
She was the first carrier to use an elevator, rather than 
cranes, to hoist planes from her hangar deck up to the 
flight deck. 

Campania was followed closely by Vindex, a con- 
verted inter-island steamer which joined the British 
fleet in September 1915. Vindex was half aircraft car- 
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rier, half old-fashioned seaplane carrier. She was 
smaller and faster than Campania. Her flight deck 
was only 64 feet long, but she could make 22 knots. 
Her forward deck was designed only for launching 
land planes, which were lighter than seaplanes and 
needed a much shorter take-off run. Flight Lieutenant 
H. F. Towler made the first flight from this short bow 
ramp on November 3, 1915, in a 90 mph single-seater 
Bristol Scout. 

Vindex carried two Scouts in her forward hangar, 
under the flight deck. The hangar space was so small 
that her crew had to dismantle the planes for stow- 
ing. In those days, however, airplanes were pretty 
simple devices and it took only a few minutes to take 
the wings off a Scout or put them back on. 

Vindex also carried four Short 184 two-seat sea- 
planes in an after hangar. They, of course, were 
hoisted over the side as in earlier seaplane operations. 

Although Vindex was designed to launch land 
planes, she had no way to recover them. She had no 
after flight deck. So her land planes were fitted with 
flotation bags under their wings. This made it possible 
for them to land in the water and stay afloat for several 
hours. The scheme worked well enough in a calm sea, 
but in rough weather the planes often nosed over and 
broke up. 

Vindex operated in the North Sea during the latter 
part of the war. Her pilots attacked Zeppelins, often 
getting above them and dropping metal darts to punc- 
ture their gas bags. They also bombed German shore 
bases. It cannot be said, however, that she and her 
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airmen changed the course of the war. 

HMS Manxman, another converted inter-island 
packet, joined the British fleet as a seaplane carrier in 
1916. She was quite similar to Empress, Engadine, 
and Riviera, although faster and a bit longer. Perhaps 
her chief difference lay in her senior aviator, Flight 
Commander F. J. Rutland. Rutland was a skillful 
flier, a bit of a dare-devil, and a determined man, who 
was always more interested in getting a job done than 
in following rules and regulations. In the winter 
of 1917, the ship was docked at a Scottish naval yard. 
In the middle of a game of cribbage with a fellow 
officer in the ship’s wardroom, Rutland decided that 
he would fly a land plane off Manxman’s bow. 

This would take quite some doing, since Manxman 
had no flight deck and Rutland had no land plane. 

The next morning, Rutland obtained permission 
to build a temporary flight deck on the ship’s bow. 
He also acquired some 12-by-12 timbers from the 
Navy dockyard without bothering to go through the 
formality of signing a requisition, and got the ship’s 
engineering officer to put a crew to work building the 
deck. Finally he borrowed a Sopwith Pup—a single- 
seat landplane—through a friend who had connec- 
tions in the Royal Air Force. 

Admiral Beatty, Commander in Chief of the Grand 
Fleet, came north to watch Rutland’s experiment. 

Manxman’s engines had never been too reliable, 
but they managed to build up more than 20 knots for 
the occasion. The wind was blowing at 30, which 
added up to more than 50 knots over the deck. Rut- 
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land climbed into his borrowed Pup and started the 
motor. When it reached full power, two men lying 
on the deck pulled away blocks that were holding 
the plane’s wheels. The little plane started down the 
deck—and was airborne in less than 20 feet. 
Admiral Beatty, who had taken a dim view of Rut- 
land’s scheme at first, took the train back to London 
that night to urge the Admiralty to build more carriers. 
The first step, however, was to build a permanent 
flight deck for Manxman. Then the ship received her 
own Sopwith Pups in place of her seaplanes. 
Manxman’s success with land planes encouraged 
the Admiralty to buy more land planes and to 
look for more hulls which might be converted into 
true aircraft carriers. Britain was then building three 
new cruisers, to be named Furious, Glorious, and 
Courageous. These ships were designed to combine 
the fire power of a large-gunned battleship with the 
speed of a lightly armored cruiser. In March 1917, 
the decision was made to convert Furious into a car- 
rier. 
Because the Admiralty was not yet convinced that 
a flight deck was more important than a big gun, only 
the forward turret was removed. Her after 18-inch 
gun was retained, as were her eleven 5.5-inch guns. 
In place of her forward turret, a flight deck 228 feet 
long and 50 feet wide was built over a hangar large 
enough to house about ten aircraft. This sloping deck 
was long enough to launch both single-seater fighters 
and two-place reconnaissance planes. This was pos- 
sible even with almost no headwind since Furious 


Hoisting up a Sopwith Pup from the hangar of HMS 
Furious. The picket fence is a wind screen set up to keep 
light planes from blowing away while parked on deck. 
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could cruise comfortably at 25 knots and at top speed 
could plow through the water at more than 30. 

Furious joined the fleet in July 1917, carrying three 
Short reconnaissance planes and five Sopwith Pups. 
Her senior flying officer was Squadron Commander 
E. H. Dunning, one of the Royal Naval Air Service's 
most skillful fliers. 

Furious had one major weakness. Her planes still 
had to land in the sea. Dunning, however, was not 
sure that this need always be so. He was determined 
to prove that planes could land aboard the carrier as 
well as take off from her deck. On August 2, 1917, 
he did it. With Furious steaming into the wind, Dun- 
ning overtook her in his Sopwith Pup, sideslipped 
past the superstructure, and positioned his plane 
above the forward flight deck. Before taking off he 
had fastened several ropes to the wing tips, tail skid, 
and fuselage of his plane. As he passed over the flight 
deck, going only a few knots faster than the speed of 
the ship, crewmen grabbed the lines. At the same 
time Dunning killed his engine. The plane dropped 
to the deck and the sailors pulled it to a safe stop. 

This landing was a remarkable feat, but it was not 
a practical way to land planes aboard a carrier. When 
Squadron Commander Dunning tried to do it again 
a few days later, his plane skidded over the side and 
he was killed. 

Partly as a result of this accident, Furious went 
back to the shipyard in November 1917. Her after 
gun turret was removed, and in its place was built a 
landing deck 284 by 70 feet. There was much oppo- 
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sition within the Admiralty to removing the ship’s 
only remaining big gun, but the air enthusiasts finally 
won. 

A second hangar for about six aircraft was built 
under the after flight deck. Planes could be moved 
from the after flight deck to the forward deck on nar- 
row runways along either side of the superstructure. 
Furious had two elevators connecting her hangars to 
her flight decks. Number One elevator was at the 
after end of the forward flight deck, just forward of 
the navigation bridge. Number Two elevator was 
almost at the after end of the afterdeck, slightly off- 
set to starboard. A large barrier was rigged at the for- 
ward end of the landing deck to keep planes from 
overshooting and crashing into the funnel. 

Furious was indeed a strange looking ship when 
she joined the fleet again in the spring of 1918. Viewed 
from the side, she still looked a lot like a cruiser. She 
still had her cruiser’s bridge, foremast, and funnel. 
Her flight deck came almost to a point at the ship’s 
bow, and the rounded stern of her cruiser hull pro- 
jected from below the square after end of the land- 
ing deck. But seen from above, with her two flight 
decks and the two connecting runways on either side 
of the bridge, she looked like no other ship on the high 
seas. 

Captain Wilmot S. Nicholson, commanding officer 
of the carrier, had opposed construction of the land- 
ing deck. He was reluctant to see his after gun 
removed, but he also had other objections. He pre- 
dicted that air currents created by the smoke from 


Above: Squadron Commander E. H. Dunning makes the 
first successful landing on HMS Furious. Below: Furious 
with her two flight decks connected by narrow runways 
along either side of her superstructure. 
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the ship’s funnel and the wind whipping around her 
superstructure would make landings dangerous. 

Events proved him right. Air currents did whip 
around the bridge structure as the ship steamed into 
the wind, and hot gases from the center-line stack 
added to the turbulence. Pilots trying to land on the 
ships afterdeck found themselves being buffeted 
and thrown about by invisible forces. Even exper- 
ienced fliers like Rutland had trouble. One flier 
crashed into the barrier. Rutland went over the side, 
but was rescued. 

Finally, the afterdeck had to be abandoned as a 
landing platform and the ship returned to her 
old method of operations—bow take-offs and water 
landings. Operating in this manner, Furious conducted 
one successful operation in World War I, a six-plane 
strike against a German Zeppelin yard at Tondern 
which resulted in the destruction of two of the en- 
emy airships. 

Meanwhile, Captain Nicholson recommended to 
the Admiralty that the navigation bridge, mast, and 
funnels of future carriers be located either far aft or 
at one side of the flight deck. 

In August 1916, before conversion of Furious was 
begun, the Admiralty commandeered Conte Rosso, 
a liner being built for an Italian steamship company 
in a British shipyard. Her construction had been be- 
gun only a short time before, and since little more 
than her frame had been built it was possible to re- 
design her completely above the waterline. She was 
launched in December 1917 and renamed HMS 
Argus. 
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Argus was still fitting out when the afterdeck on 
Furious proved to be a failure. As a result of exper- 
ience gained from Furious, a number of changes were 
made in Argus’ design. Her pilothouse and bridge 
were completely removed, and the stack gas from 
her engine rooms was led aft, to be released near 
her stern. She thus became the first carrier with an un- 
obstructed flight deck from bow to stern, the first true 
flat-top. 

But Argus was not commissioned until the fall of 
1918. She played no part in the war. 

The British Navy converted still another major 
ship into an aircraft carrier. She had been begun as a 
battleship, and was renamed Eagle to honor the en- 
try of the United States into World War I. Eagle’s con- 
version was not completed until the early 1920s. By 
that time, experience with Furious and Argus had con- 
vinced British designers that a carrier needed not only 
a clear deck but also some superstructure. The result 
was a superstructure “island” on the starboard side— 
just what Captain Nicholson of Furious had recom- 
mended in 1917. 

Before Britain developed the true aircraft carrier, 
she tried two other interesting ways to get Navy 
planes into the air. In early 1917, a 20-foot platform 
was built on the bow of the cruiser Yarmouth and ex- 
periments were made with a Sopwith Pup, which re- 
quired a very short take-off run. Flight Commander 
Rutland successfully flew off Yarmouth’s bow plat- 
form in June 1917. On August 21, while Yarmouth’s 
squadron was cruising off the Danish coast, a German 
Zeppelin began shadowing the ships. Yarmouth’s ad- 
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miral slyly changed course to draw the airship fur- 
ther from its land base. Then the cruiser launched 
its little Pup, with Flight Sublieutenant B. A. Smart 
at the controls. 

Seeing a fighter plane rise from the cruiser’s deck, 
the Zeppelin skipper immediately headed for home, 
flying at an altitude of about 9000 feet. Smart 
climbed above the airship, closed up the ten miles or 
more that the German pilot had put between them 
while Smart was gaining altitude, and dived at the 
airship, his Pup spitting machine-gun bullets. The 
Zeppelin burst into flames and fell into the sea. Smart 
ditched his airplane near a British destroyer and was 
quickly taken aboard. 

This feat'led directly to a decision to mount short 
take-off platforms on top of the 15-inch gun turrets of 
battleships. This arrangement had two advantages. 
Because the platform was short, it could rotate with 
the turret rather than obstruct the turret’s movements 
and prevent the ship from firing her guns. And be- 
cause the turret and platform could be rotated, the 
short “flight deck” could be pointed into the wind 
without requiring drastic changes in the ship's 
course. 

In October 1917, Rutland flew a Pup from a for- 
ward turret of the battle cruiser Repulse. Eight days 
later, he repeated the operation from one of the ship’s 
after turrets. In April of that year, a two-seater was 
flown from the turret of a battleship. By the begin- 
ning of 1918, nine battle cruisers and the large cruis- 
ers Courageous and Glorious were fitted with turret 


A Sopwith 1% Strutter, 25 feet long, takes off from a 50- 
foot platform built upon a battle cruisers after gun 
turret. 


platforms. By the end of the war, 22 cruisers and all 
battleships and battle cruisers carried a two-seat 
plane forward for reconnaissance and a single-seat 
fighter aft. Thus when the war ended the British fleet 
was carrying more than 100 planes in ships which 
were not primarily aircraft carriers. 

The other unusual way the British launched air- 
craft was from barges towed behind destroyers. Orig- 
inally, this scheme was developed so that destroyers 
might tow the short-range planes to their operating 
areas in the North Sea. The seaplanes were then rolled 
off the barges into the water. The barges were 58 feet 
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long and 16 feet wide, and they could be towed at 
speeds up to 32 knots without throwing up too much 
spray. 

Commander Samson suggested that the barges 
could as easily be used to launch fighter planes. His 
first attempt to take off from one nearly cost him his 
life when his plane made a sudden twist and plunged 
into the sea. A second attempt a few days later was 
successful, however, and the Admiralty ordered 50 
of the barges. They were not in general use until near 
the end of the war. 


Toward the end of World War I, the British Navy 
received its first Sopwith Cuckoos. The Cuckoo was 
the first land-based torpedo plane with enough power 
to take off from a carrier. If the war had continued 
much longer, squadrons of Cuckoos, flying from 
Furious and Argus, might have settled decisively all 
arguments about the value of carriers and carrier 
planes in the British Navy. 

As the war came to an end, Furious was sent back 
to the shipyard for still another conversion. Her after 
flight deck was removed, and in its place was built a 
longer, higher deck that started just forward of the 
ship’s stern and extended about three-quarters of her 
length. It sloped upward from the center of the ship 
to its forward edge, and actually overhung the after 
end of the old forward flight deck. This made it pos- 
sible for the ship to launch planes from two flight 
decks at the same time, the planes from the up- 
per deck turning to port on take-off while those from 
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the lower deck turned to starboard to avoid colliding 
in midair. 

In this new conversion, the carriers navigation 
bridge became a starboard island which could be 
lowered to deck level during flight operations. Her 
flight-control station was located in a similar elevator- 
tower on the port side. Her stacks were removed and 
the stack gases led aft and mixed with cold air before 
being vented over the side. Furious thus became a 
true flush-decker. 

This final conversion was a success, and Furious 
served with honor in the British fleet until 1949, when 
she was finally scrapped. She was the only carrier in 
any navy to serve in both World War I and World 
War II. 

While Furious was under overhaul, HMS Argus was 
the only active carrier in the British fleet. All the other 
ships that had served as carriers of one sort or another 
during World War I had been scrapped or converted 
into auxiliaries. HMS Eagle and a new Hermes joined 
the fleet in the early 1920s. Begun in 1917, Hermes 
was the first ship to be designed from the keel up 
as a carrier. Conversion of Furious was finished in 
1925, at which time the Royal Navy could boast four 
flat-tops, more than all the other navies of the world 
combined. 

Meanwhile, the U.S. Navy had begun to take no- 
tice. Britain, which had developed the aircraft carrier, 
was about to lose its commanding lead in naval avi- 
ation. 


D 


LANGLEY, the 
Old “Covered Wagon” 


The U.S. Navy had neither the time nor the need to 
develop an aircraft carrier during World War I. But 
after the armistice, the Navy Department, spurred 
on by British developments, began to take an interest 
in carrier aviation. 

The Navy was then in the process of converting 
from coal to oil. Older ships which burned coal in 
their steam boilers were being scrapped. This left the 
Navy with a few extra colliers—large slow freighters 
that carried coal for the fleet. Aviation enthusiasts 
persuaded the Secretary of the Navy to approve the 
conversion of one of these ships, USS Jupiter, into an 
experimental aircraft carrier. 

Jupiter had been launched in 1912. Her top speed 
was only about 14 or 15 knots, but she was 542 feet 
long and had a beam of 65 feet—wide enough for a 
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flight deck. Her main deck was a good three levels 
above the waterline. The engine rooms were well aft, 
and most of the ship’s hull was occupied by large 
holds designed for carrying coal. The holds were 
deep, which meant that they could be converted into 
high-ceilinged hangar spaces, and they were topped 
by hatches big enough to accommodate partly dis- 
mantled airplanes. It would take a lot of work to make 
Jupiter into a carrier, but she would be better for the 
purpose than any other ship then available. 

Conversion was begun in March 1920. Much of the 
ship’s after superstructure was cut away, and a flight 
deck, 534 by 64 feet, was built three levels above the 
main deck. The main deck became a storage and as- 
sembly area. Traveling cranes were installed on the 
underside of the flight deck, over the main deck, to 
hoist planes out of the holds. Once a plane had been 
reassembled on the main deck, it was moved to an 
elevator, which lifted it up to the flight deck. As in 
today’s carriers, the elevator became part of the flight 
deck when it was in the “up” position. 

Two stationary cranes also were installed on the 
main deck, one on each side, to hoist seaplanes in and 
out of the water. 

Smoke from the ship’s fire rooms was led outboard 
to a pair of funnels, one on either side of the ship. The 
engine room uptakes were connected by a cross-pipe, 
so that the smoke could be piped to whichever side 
was downwind. This, and the fact that the funnels 
themselves pointed slightly downward, was intended 
to keep the hot stack gases from causing air turbu- 
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lence over the flight deck. 

Jupiter was recommissioned on March 20, 1922. 
At that time, she was renamed Langley in honor of 
Samuel Pierpont Langley, a Smithsonian Institution 
scientist who pioneered in the development of air- 
craft. She might better have been named USS Ely 
in honor of the young aviator who made the world’s 
first shipboard take-off and landing. But Gene Ely, 
who had already lost his life in an aircraft accident 
ashore, was relatively unknown. Langley, in spite of 
the fact that his flying machines had never flown with 
a man aboard, was considered by many to be the in- 
ventor of the airplane, rather than the Wright broth- 
ers. 

Whatever her name might be, the new carrier, with 
her flat, bow-to-stern flight deck six levels above the 
waterline, looked more like a prairie schooner than a 
fighting ship to most sailors. It was not long before 


USS Langley, the first American carrier. 
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the men of the fleet had nicknamed her the “Covered 
Wagon.” 

In addition to having names, Navy ships also carry 
a combination of letters and numbers for quick iden- 
tification. The letters BB, for example, are used for 
battleships, DD for destroyers, and SS for submarines. 
Heavy cruisers are designated CA (the A originally 
stood for “armored” ) and light cruisers CL. Because 
the letter A already had another meaning, the Navy 
adopted the letter V to designate aviation units. Thus 
the “Covered Wagon” not only got a new name but 
also a new number. As the Navy’s first aircraft carrier, 
she became CV-1. 

While Langley was in the shipyard, a group of 
Navy pilots accustomed to flying seaplanes were learn- 
ing how to fly land planes at an Army base. Lieuten- 
ant Commander Geoffrey Chevalier, who had been 
flying since he was an ensign, experimented with 
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“touch and go” landings on a 100-foot platform built 
on the deck of a coal barge at the Washington Navy 
Yard. Lieutenant Alfred M. Pride tested arresting- 
cable arrangements similar in principle to the sand- 
bag-weighted cables that stopped Ely’s light plane on 
the deck of the cruiser Pennsylvania. (Pride was a 
former enlisted man who later wore the three stars of 
a vice admiral and commanded a mighty carrier fleet 
in the Pacific. ) 

Langley went to sea in September 1922. On Oc- 
tober 17, Lieutenant Virgil C. Griffin made the first 
take-off from her flight deck. A few days later, Lieu- 
tenant Commander Chevalier made the first landing. 
The rather primitive arresting gear was not entirely 
successful. Chevalier’s light plane came to a stop nose 
down, tail up, in a tangle of cables. But the plane had 
stopped and Chevalier was unhurt, so the landing 
could not be called a failure, though it showed that 
there was still room for improvement. 

The following month, Commander Kenneth Whit- 
ing, a pioneer naval aviator and Langley’s executive 
officer, was catapulted from the flight deck in a tor- 
pedo bomber. 

Langley spent the next two years in the Atlantic 
and Caribbean, taking part in fleet maneuvers. She 
demonstrated to a variety of observers, military and 
civilian alike, that carrier aviation, though far from 
being perfected, was here to stay. A whole new gen- 
eration of Navy pilots became “carrier qualified” on 
her flight deck. One account written at the time says 
that her pilots could be recognized by a common fea- 


From the catwalk, crewmen watch with interest as a 
biplane comes in to land on USS Langley. The hooks on 
the plane’s axle are to engage the cables of the ship's 
arresting gear. 


ture known as “instrument face.” This was a combina- 
tion of black eyes, loosened teeth and flattened noses 
that came from frequent fast stops and hard collisions 
with the instrument panel. 

Surprisingly, however, there were few fatal acci- 
dents aboard the ship, even though the men who 
were flying from her had to develop their own tac- 
tics, flight deck procedures, and safety regulations as 
they went along. Commander Whiting believed in 
taking no unnecessary chances. Just in case one of the 
young pilots should accidentally land in the sea, Lang- 
ley normally was followed by a smaller ship and kept 
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her own boats manned and ready during flight opera- 
tions. Sometimes, in fact, the ship’s surgeon also fol- 
lowed in a seaplane, ready to land alongside any pi- 
lot who missed the ship. 

In November 1924, Langley joined the Pacific 
Fleet. Ten years earlier, as a collier, she had been the 
first ship of the Navy to pass through the Panama 
Canal. Now she was the first carrier to do so, and the 
first American carrier to steam in the Pacific. 

For twelve more years, Langley operated off the 
California coast and Hawaii, training pilots and de- 
veloping new tactics that would change the charac- 
ter of naval warfare. In 1925, she took part in her first 
major fleet exercises. Most admirals still thought of 
carriers as ships meant to steam well behind the bat- 
tle line, and still thought of airplanes more as scouts 
than as bombers, fighters, or torpedo planes. But 
Langley’s performance in these exercises so impressed 
the Commander in Chief of the Pacific Fleet that he 
wrote to the Navy Department recommending that 
construction of two more carriers be completed as 
soon as possible. 

In 1936 the forward third of Langley’s flight deck 
was removed and the old “Covered Wagon” became 
a seaplane tender. Newer, bigger, and faster flat-tops 
had joined the fleet and were nudging her out of the 
limelight. But Langley had served her purpose well. 
Most of the improvements built into the carriers that 
joined the fleet in the late 1920s and early 1930s were 
based on lessons learned aboard her. She served her 
country well as a seaplane tender, too. 
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Langley was in the Philippines when the Americans 
entered World War II. As Japanese forces moved into 
the Philippines and Southeast Asia, Langley moved 
south. She operated from Australia until late February 
1942. On the 27th of that month, while she was ferry- 
ing 33 Army Air Corps pilots and 32 P-40 fighter 
planes from Australia to Java, she was attacked by 
nine land-based bombers. Five Japanese bombs found 
their target. Several fires broke out. Steering control 
was lost, and the ship began to take on water. Soon 
the main engines were flooded and the ship developed 
a 10-degree list to port. 

Commander R. P. McConnell, Langley’s skipper, 
decided to abandon the historic old ship while he 
still could get the crew off safely. A pair of destroyers 
picked up the ship's company and her Air Corps pas- 
sengers, and then fired nine 4-inch shells and two tor- 
pedoes into the hulk to make sure she would sink 
rather than be captured by the enemy. 

Langley sank 75 miles south of Java, halfway 
around the world from the Atlantic coast where 20 
years before she had become the U.S. Navy’s first air- 
craft carrier. Much had changed in those 20 years. 
When planes first flew from Langley’s deck, naval 
aviation was little more than a novelty—and a con- 
troversial novelty at that. As the old hull slipped be- 
neath the surface of the Indian Ocean, other carriers 
in other seas were flying the flags of the major world 
powers. 

Carrier aviation had replaced the battleship as the 
primary weapon of modern navies. 
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Climb Mount Niitaka 


Early in December 1941, several weeks before the 
loss of USS Langley, a powerful carrier fleet sailed 
eastward across the Pacific. Several miles ahead of the 
carriers, a squadron of destroyers plowed through the 
heavy seas. Their captains had been ordered to pro- 
tect the fleet from submarines, and to sink any sur- 
face ships which might give warning of the coming 
attack, 

The carriers themselves were in a wide-open for- 
mation: two columns of three ships each, with an in- 
terval of several miles between ships. The admiral in 
command had selected this formation both to give his 
planes plenty of flying room and to make it impos- 
sible for a submarine skipper who might elude the 
destroyers to get a torpedo shot at more than one car- 
rier before he was discovered and sunk. 
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Two more destroyers screened the formation’s left 
flank. Two submarines patrolled on the right. And 
bringing up the rear was a pair of battleships. They 
were first-line battle wagons, but in this operation 
their only mission was to protect the carriers. It was 
the carriers that packed the punch. 

Darkness fell. At 9 p.m. the admiral gave the order 
to change course. The formation turned to the right. 
The new course was “one eight zero,” due south. 
Speed was increased to 26 knots. 

The ships showed no running lights. Hatches and 
ports were closed so that no telltale crack of light 
might betray the presence of the fleet. Radio trans- 
mitters were silent. They had been quiet for several 
days, for this was a secret mission and the admiral 
could not risk sending a message the enemy might 
overhear. Six days earlier he had received a message 
from his commander in chief. It was short: 

CLIMB MOUNT NIITAKA. 

It would mean nothing to anyone who intercepted 
it, but the admiral knew what it meant. It was a pre- 
arranged signal to attack. 

The fleet reached its launching point just before 
dawn. The sky was overcast. The bows of the aircraft 
carriers rose and fell with the waves like the ends of 
six giant seesaws as they turned northward again to 
steam into the wind. Now, with the speed of the ships 
added to it, the wind whipped across the decks in a 
near gale, making it difficult for crewmen readying 
the planes to keep their footing on the pitching decks. 
Spray from an occasional breaking wave stung the 
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faces of the flight deck crewmen and left the deck 
slippery and hazardous. It fogged airplane wind- 
shields, soaked through cotton trousers, and brought 
tears to men’s eyes. 

On the largest of the carriers, a lieutenant com- 
mander who was to lead the early morning attack 
entered the admiral’s command center. He had known 
the admiral for many years, and was one of a very 
small group who had helped plan this morning's op- 
eration. The two men had discussed it many times. 
Now there was little left to say beyond, “I am ready 
for the mission.” 

The admiral rose and shook the younger man’s 
hand. ; 

“T have confidence in you,” he replied. 

Together they walked down the passageway to the 
pilots’ briefing room, where the ship’s captain was 
waiting with his aviators. The captain greeted the 
admiral respectfully and then gave the pilots the or- 
der they had been waiting for: 

“Take off according to plan.” 

On the way to his plane, the flight leader stopped 
to discuss the threatening weather with the ship’s 
air officer. Then he climbed into his plane. He was a 
skillful flier, but this morning he would not fly the 
plane himself. He was to command an attack wave 
of more than 180 planes, and he wanted his mind and 
hands free. A young lieutenant sat in the pilot’s seat. 
A radioman completed the plane crew. 

One by one, propellers began to turn as engines 
sputtered to life. Ahead, tiny blue lights were turned 
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on to outline the flight deck. In the east, the sky was 
beginning to show the first faint traces of dawn. At 
the bow of the ship, the flight deck officer leaned 
backward into the wind. He held a green lantern in 
his hand. 

Suddenly, the lantern became a blur as the officer 
began to swing it in a wide circle. Pilots reached for 
their throttles. Engines responded quickly, and the 
cool morning air was filled with the roar of propellers, 
straining against tightly held wheel brakes. A fighter 
plane, first in line for take-off, began to roll down the 
deck, slowly gaining speed. Now it was abreast of the 
island, picking up momentum as the carrier’s bow 
rose on the crest of a wave. The wheels were barely 
touching as the little plane roared past the flight deck 
officer. Then there was no more flight deck. The plane 
hurtled over the bow, just as the ship began to drop 
into the trough between the waves. Less than a hun- 
dred feet above the cold, black waves, the little fight- 
er's engine labored to lift the plane to safety. 

One by one, other planes followed. In the next quar- 
ter-hour, the six carriers launched 40 torpedo bomb- 
ers, 49 high-level bombers, 51 dive bombers, and 43 
fighters. 

At about 10,000 feet, the planes burst out of a dark 
cloud bank into the clear sky to see the rising sun on 
the eastern horizon. The flight leader opened his can- 
opy and looked back with satisfaction at the perfect 
formation behind and below him. The planes were 
close enough together so that hand signals could be 
exchanged among the pilots. 
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The planes flew south for a little more than an hour. 
At seven o'clock, the flight leader switched his radio 
to a commercial broadcast frequency. He was re- 
warded by the sound of soft music. Twisting the an- 
tenna of his radio direction finder, he got a bearing 
on the radio station and corrected his course. A few 
minutes later, he picked up a news broadcast. Oblig- 
ingly, the announcer described the weather over the 
target: “Partly cloudy, with the clouds mostly over the 
mountains. Visibility good. Wind north, 10 miles an 
hour.” 

Now it was time to prepare for the attack. The flight 
leader slowly descended into the clouds. The other 
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planes followed. He kept descending until the over- 
cast was above him. Far ahead, a tip of land was 
barely visible. The time was 7:40. 

The flight leader fired two signal flares. The dive 
bombers immediately began climbing for altitude. 
The torpedo planes dropped nearly to sea level. The 
flight leader ordered his pilot to turn a bit to the right 
to pass the mountains on his left. Now the formation 
broke up, most of the planes skirting the island so that 
they could attack from the south. From this direction, 
they would come in over low ground with interfer- 
ence from neither mountains nor clouds. 

Now it was safe to break radio silence. The radio- 


A pilot’s view of his target (December 7, 1941). 
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man pressed his hand against his transmitter key and 
tapped out a short message: 
TORA TORA TORA. 

On the carrier Akagi, Vice Admiral Chuichi Nag- 
umo recognized it as the prearranged code signal 
meaning, “We have succeeded in making a surprise 
attack. Request you relay this report to Tokyo.” 

Dive bombers already had struck at Hickam Field. 
Torpedo planes were boring in on “Battleship Row.” 
With a feeling of great exultation, Lieutenant Com- 
mander Mitsuo Fuchida led his squadron of level 
bombers toward the battleship Nevada moored in 
Pearl Harbor. 

It was Sunday morning, December 7, 1941. 


The Japanese attack on Pearl Harbor came as a sur- 
prise to the United States. Most Americans were also 
surprised to learn that the Japanese Navy, in Decem- 
ber 1941, had the world’s largest carrier fleet. (See 
the table on page 76.) Japan had begun training naval 
aviators as early as 1912, some in the United States, 
some in Great Britain, and others in France. These 
early fliers took four seaplanes back to Japan—two 
from France and two from the U.S. 

Japan’s first carrier, Hosho, was commissioned in 
December 1922, nine months after conversion of USS 
Langley was completed. Unlike Langley, however, 
Hosho was designed as a carrier from the keel up. 
And although she was not quite as large as her Amer- 
ican competitor, she could steam at 25 knots, a full 
10 knots faster than the “Covered Wagon.” 
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Other carriers followed. In 1927, Japan commis- 
sioned Akagi, a 763-foot, 31-knot giant built on the 
hull of an uncompleted battle cruiser. The following 
year, Kaga joined the fleet. Built on a battleship hull, 
Kaga was only slightly smaller and slightly slower 
than Akagi. While Hosho could handle only about 20 
aircraft, the two new flat-tops carried more than 60 
planes each. 

Two more small, two medium, and two large car- 
riers were placed in service between 1933 and 1941. 
The large ships were Shokaku and Zuikaku, huge, 
34-knot ships that could carry more than 70 planes 
each. They were completed in 1941. 

Akagi, Kaga, Shokaku, and Zuikaku, and the medi- 
um-sized Hiryu and Soryu—the six largest carriers in 
the Japanese fleet—all took part in the attack on Pearl 
Harbor. 

Japan entered World War II with a fleet of good, 
modern carriers, manned by experienced aviators 
flying first-class planes. In addition to having struck 
the first blow, the Japanese Navy had the advantage 
of fighting in only one ocean. Meanwhile the United 
States Navy was struggling in the Atlantic as well as 
the Pacific. But Japan had neither the manpower nor 
the industry to fight a long war. 

Both the United States and Japan lost ships, planes, 
and men during the war, but the United States was 
able to train new pilots and build new ships and planes 
much faster than the Japanese could. As shown in the 
table on page 84, Japan commissioned only 15 more 
carriers during World War II—far fewer than the 
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carriers turned out by American shipyards. (See p. 86.) 

Japan’s biggest carrier—in fact the largest carrier 
ever built until long after World War II—was Shin- 
ano, originally begun as a battleship. She was more 
than 845 feet long and displaced more than 68,000 
tons. But she was sunk in Japanese home waters by an 
American submarine in November 1944, only 10 days 
after she was placed in commission. 

By the end of the war, all but one of Japan’s big car- 
riers and most of her small ones were either on the 
bottom of the sea or in ruins. For a few years, Japan 
had led the world in carrier aviation. But in her post- 
war constitution Japan renounced the right to main- 
tain armed forces and wage war. Since 1945, the 
United States Navy has been the undisputed master 
not only of the surface of the sea but also of the air 
above it. 


C 


Building the 
American Carrier Fleet 


The U.S. Navy built its first big aircraft carriers partly 
because of an international disarmament treaty. 

The Washington Naval Disarmament Treaty of 
1922 severely limited the number of large warships 
each of the major naval powers might keep in its fleet. 
To comply with the treaty, the United States 
scrapped several capital ships. She also agreed not to 
finish two huge battle cruisers which were already un- 
der construction. 

But one provision of the treaty permitted the 
United States to build up to 135,000 tons of aircraft 
carriers. Limitations were expressed in tonnage rather 
than in the number of ships since ships of any given 
type can vary considerably in size. 

In 1922, the U.S. Navy had only one carrier in com- 
mission—USS Langley. The old “Covered Wagon” 
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Japan Hosho 1922 7,500 


Akagi 1927 30,000 $ 
Kaga 1928 30,000 i 
Ryuho 1933 10,000 | 
Soryu 1937 18,000 
Hiryu 1939 18,500 | 
Zuiho 1940 11,200 
Shokaku 1941 25,700 
Zuikaku | 1941 25,700 
United States Langley (CV-1) 1922 11,000 
Lexington (CV-2) 1927 33,000 
Saratoga (CV-3) 1927 33,000 
Ranger (CV-4) 1934 14,500 
Yorktown (CV-5) 1937 19,800 
Enterprise (CV-6) 1938 19,800 
Wasp (CV-7) 1940 14,700 
Hornet (CV-8) 1941 19,800 


All data refer to ship at time of original commissioning. Dimensions 
and numbers of catapults of some ships changed in later conversions. - 
Catapults were not used by the Japanese. i 
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displaced a mere 12,000 tons. This meant that the 
United States, without violating the treaty, could 
build either 10 more carriers of Langley’s size or a les- 
ser number of larger carriers. As a beginning, Con- 
gress authorized the Navy to convert the two unfin- 
ished battle cruisers into flat-tops. 

The two armored hulls became USS Lexington and 
USS Saratoga. They joined the fleet as aircraft car- 
riers in late 1927. Lex and Sara were half again as long 
as Langley and twice as wide at the flight deck. They 
carried almost twice as many planes as the Navy’s first 
carrier and could steam more than twice as fast. 

The commissioning of Lexington and Saratoga was 
a big step forward for U.S. naval aviation, but the ma- 
jority of American naval officers were no more willing 
to accept aircraft as the primary weapons of a fighting 
ship in the 1920s than British naval officers had been 
during World War I. As a result Sara and Lex were 
each fitted with eight 8-inch guns, the same armament 
they would have carried if they had been completed 
as heavy cruisers. So that the carriers’ guns, smoke- 
stacks, and superstructure would not hamper flight 
operations, they were offset to starboard—leaving a 
clear deck. 

The superstructure was concentrated in a five-story 
“island” topped by a tall tripod mast. Three more levy- 
els of gunfire-control and observation platforms were 
perched part way up the mast. The top superstructure 
deck was nine stories above the flight deck. 

Just aft of the superstructure, the ships’ four huge 
stacks rose up in a massive nine-story enclosure. The 
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eight big guns were mounted in four turrets, two for- 
ward of the island and two aft of the stack enclosure. 
A dozen 5-inch anti-aircraft guns were mounted be- 
low the flight deck level, three of them at each of the 
four corners of the ship. 

The flight deck formed a single runway extending 
almost 900 feet from bow to stern. It was unbroken, 
except when the two elevators—one located on the 
center-line of the ship forward of the island, the other 
on the center-line aft—were lowered to the hangar 
deck immediately below. 

Langley had been fitted with a compressed-air 
catapult which was an improvement over the design 
developed by Naval Constructor Richardson for use 
on cruisers. The “cat” was used, but it was far from 
satisfactory. Saratoga and Lexington each carried a 
flywheel catapult mounted in the bow. This catapult 
consisted of a heavy flywheel which was driven by an 
electric motor, and a windlass which was connected 
by a wire cable to a “foot” which ran in a track on the 
flight deck. All the machinery except for the foot was 
housed below decks. The aircraft to be launched 
was attached to the foot with a wire bridle and the 
flywheel was accelerated to a high speed by the mo- 
tor. When it was spinning rapidly, the flywheel was 
clutched to the windlass which took up the cable and 
towed the catapult foot forward fast enough to launch 
the plane. 

At least this is how it was supposed to work. Unfor- 
tunately, the Navy never developed a clutch that 
could stand the strain of coupling the rapidly spin- 
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ning flywheel to the heavily loaded windlass quickly 
and smoothly enough to accelerate a plane from a 
standstill to take-off speed in only about 200 feet. Nei- 
ther ship ever actually launched a plane with its fly- 
wheel catapult, and eventually the “cats” were re- 
moved. Two hydraulic catapults were installed in Sar- 
atoga’s bow toward the end of World War II, but Lex- 
ington went through her whole career without one. 

To bring planes to a stop on landing, Langley, Lex- 
ington, and Saratoga originally used an arrangement 
of arresting wires patterned after the British design. 
Fore-and-aft wires were stretched about two feet 
apart and about a foot above the deck to keep the 
planes from skidding toward either side of the flight 
deck. Cross-deck wires connected to weights in verti- 
cal shafts, like the counter-weights of a passenger ele- 
vator, lay on top of the fore-and-aft wires at the after 


Lt. Comdr. Marc Mitscher making the first landing on 
USS Saratoga. The fore-and-aft wires are to prevent the 
plane from skidding to the side on the flight deck. 
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end of the flight deck. A plane coming in for a landing 
caught a cross-deck wire with its tail hook as the 
wheels touched the deck, just as planes do today, 
while its wheels were kept on course by the fore-and- 
aft grid. 

The fore-and-aft wires were abandoned in the 
1930s. In later carriers a hydraulic “snubber’—a pis- 
ton moving against the resistance of oil in a cylinder— 
took the place of the weights at the ends of the cross- 
deck arresting wires. A compensating mechanism au- 
tomatically increased the drag as the cable payed 
out, so that when a plane skidded to one side of the 
deck the resistance on the snubber at the other side of 
the deck became greater. This tended to pull the plane 
back toward the center of the flight deck. The arrest- 
ing gear on modern carriers is stronger and somewhat 
more complicated, but it works on this same princi- 

le. 

; In the days before World War I, the Navy oper- 
ated at a rather leisurely pace. It was customary for 
the fleet to conduct only one major exercise each year. 
These exercises were known as “Fleet Problems.” 
The ships of the fleet were divided into two teams, 
known as “Black” (the enemy) and “Blue” (the 
United States). The war games were made as realistic 
as possible, and teams of officers known as “umpires” 
were assigned the job of deciding which ships were 
sunk and who won each engagement. 

In 1925, as we have seen, Langley took part in her 
first fleet problem, and the construction of Lexington 
and Saratoga was speeded up as a result of her dem- 
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onstration of the effectiveness of seaborne airpower. 
The two new flat-tops joined the war games for the 
first time in 1929. “Blue,” whose fleet included Lex- 
ington, was assigned the mission of protecting the 
Panama Canal from attack. Saratoga and Langley 
were in the “Black” fleet. The admiral in command of 
“Black” forces sent Saratoga on a wide swing that car- 
ried her far from the main body of the “Black” fleet to 
a position from which she could make a surprise air 
attack on the canal. 

The maneuver was not entirely successful. It 
showed what could be done, however, by using air- 
craft carriers as a striking force operating separately 
from the traditional battle line of battleships and 
cruisers. The tactic was developed further in later 
fleet problems, but many naval historians consider 
that the idea of the fast carrier task force dates from 
the fleet problem of 1929. 


Ranger, the first American ship designed 
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USS Ranger joined the fleet in 1934. She was 
smaller than Sara and Lex, and she carried no big 
guns. By this time, the U.S. Navy, like the British, 
had learned that a carrier existed only to serve her air- 
craft and that she should depend on the battleships, 
cruisers, and destroyers of the surface fleet to protect 
her from enemy attack. Ranger and all the American 
carriers built up to and during World War II carried 
anti-aircraft guns, however, since escort ships often 
were not close enough to provide complete protection 
against enemy aircraft. 

Congress authorized the construction of four more 
flat-tops in the mid-1930s. These were Yorktown and 
Enterprise, big carriers commissioned in 1937 and 
1938, Hornet, and the smaller Wasp, which was com- 
missioned in the spring of 1940. Hornet joined the 
fleet in October 1941, only a few weeks before the 
Japanese attack on Pearl Harbor. Beginning with 


from the keel up as an aircraft carrier. 


The 15 Japanese Carriers Commissioned During World War Il 


Name Hull type Completed Lost Displacement Length Top Speed 
(tons) (feet) — (knots) 


Junyo (CV) passenger March 1942 — 24,140 710 25 
Hiyo (CV) passenger July 1942 June 1944 24,140 710 25 
Taiyo (CV) carrier March 1944 June 1944 29,300 835 33 
Shinano (CV) battleship Dec. 1944 Dec. 1944 62,000 845 27 
Shoho (CVL) ae Jan. 1942 May 1942 11,200 664 28 
Ryuho (cvl) seaplane Noy 1942 == 13,360 693 26 
Chiyoda (CVL) Aea? Oct.1943 Oct. 1944 11,190 613 29 
Chitose (CVL) foeN"®  Jan,1944 Oct. 1944 11,190 613 29 
Unryu (CVL) carrier Aug. 1944 Dec. 1944 17,150 736 34 
Amagi (CVL) carrier Aug. 1944 July 1945 18,300 736 34 
Katsuragi (CVL) carrier Oct. 1944 — 17,400 736 32 
Unyo (CVE) passenger May 1942 Aug. 1944 17,830 573 21 
Chuyo (CVE) passenger Nov. 1942 Dec. 1943 17,830 573 21 
Kaiyo (CVE) passenger Nov. 1942 July 1945 13,600 517 23 
Shinyo (CVE) freighter Dec. 1943 Nov. 1944 17,500 625 21 


Neither Unryu nor Katsuragi ever operated with the fleet because the 
Japanese Navy was short of fuel, planes, and pilots by the time they 
were completed. 
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Yorktown, all the American carriers had flush-deck 
hydraulic catapults installed in their bows. 

The Navy now had seven first-line aircraft carriers, 
Langley having been demoted to the less glamorous 
task of carrying seaplanes. These seven ships were di- 
vided into five “classes” on the basis of their size and 
design. This made for a rather motley fleet. It was a 
good enough way to build carriers in peacetime, when 
each ship was still somewhat experimental, but it was 
no way to build a fleet for war. By the time Wasp and 
Hornet were commissioned, World War II had broken 
out in Europe, and Japan had been at war with China 
for several years. It seemed most unlikely that the 
United States could avoid becoming involved in a 
two-ocean war. 

With war on the horizon, it was time for the Navy 
to start building carriers in earnest. The Navy had 
learned a lot about aviation since the days of the “Cov- 
ered Wagon.” Now it was time to put all that knowl- 
edge into a single class of ships that could be built in 
large numbers, rather than design future flat-tops one 
at a time. USS Essex, the Navy’s ninth carrier, thus 
became the first ship in a class of carriers that was al- 
most mass-produced during World War II. 

The Essex-class carriers were slightly smaller than 
Saratoga and Lexington and just as fast. (See the ta- 
ble on page 87.) They were armed with twenty 5-inch 
anti-aircraft guns, sixteen of them in twin mounts 
near the island and the others mounted singly along 
the catwalks on either side of the flight deck. Each 
carrier could carry more than 80 planes. The Navy 
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lass Hull Number Number Displace- Length 

type completed lost ment (feet) 

(tons) 

Essex (CV) carrier 17 (0) 27,100 856 33 
ndependence (CVL) cruiser 9 1 11,000 610 33 
Saipan (CVL) cruiser 1 (0) 14,500 684 30 
.ong Island (CVE) freighter 1 (0) 7,886 492 16 
ogue (CVE) freighter 10 1 7,800 492 16 
jangamon (CVE oiler 4 (0) 12,000 553 18 
sharger (CVE) freighter 1 (0) 8,000 492 16 
rince William (CVE) ` freighter 1 0 8,333 492 16 
sasablanca (CVE) freighter 50 5 6,730 500 18 
-ommencement Bay (CVE) oiler 19 0 12,000 553 18 


Seven more Essex-class and three new Midway-class carriers were 
begun during the war and completed in late 1945 and 1946. For 
Britain, American shipyards built 23 carriers of the Prince William 
class and 15 carriers of the Bogue class. 


built 24 of them, and not a single one was lost to en- 
emy action during the war. 

The Essex-class ships fought most of the Pacific 
carrier war. But another type of carrier far outnum- 
bered them. This was the escort carrier or CVE, a 
small, relatively inexpensive ship designed primarily 
to provide air cover for Atlantic convoys. The first of 
these “jeep” carriers, USS Long Island, was converted 
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from a freighter hull in less than three months during 
the spring of 1941. In the next four years, American 
shipyards built 86 CVEs for the U.S. Navy and 38 
more for Great Britain. Most of these “jeep” carriers 
were built on merchant-freighter hulls. Some used 
tanker-hull designs. 

The Navy built still another type of carrier during 
World War II. This was the light carrier or CVL, 
built on a cruiser hull. Nine 610-foot CVLs were in 
commission before Christmas 1943. Two somewhat 
larger CVLs were begun later in the war. Only one, 
Saipan, was completed before V-J Day. 

The purpose of the CVL program was to get more 
carriers into the Pacific just as quickly as possible. The 
CVLs were not quite as large as the Essex class but 
they were bigger and faster than CVEs. 

Naval aviation grew at a fantastic rate during World 
War II. The U.S. Navy entered the war with: 


8 carriers (7 CVs and 1 CVE), 
about 5000 planes, including seaplanes and trainers, 
about 6700 naval aviators, including Marines. 


On V-J Day, the air Navy consisted of: 
100 carriers (20 CVs, 9 CVLs, and 71 CVEs), 
about 41,000 Navy, Marine Corps, and Coast Guard 


planes, 
about 61,000 naval aviators. 


Another six CVEs, one CVL, and four of the pre- 
war CVs no longer counted in that total. They had 
fought their battles, and the coming of peace found 
them at the bottom of the sea. 


S 


Carriers Go to War 


When the Japanese attacked Pearl Harbor only three 
American carriers were in the Pacific. Luckily, all 
were at sea, so none were lost or damaged in the disas- 
trous raid. 

Saratoga was off the west coast of the United States, 
near San Diego. 

Enterprise, with three cruisers and nine destroyers, 
was southwest of Pearl Harbor. She was returning 
from Wake Island where she had delivered a squad- 
ron of Marine Corps fighter planes. 

Lexington was about 700 miles northwest of Pearl, 
transporting another squadron of Marine fliers to Mid- 
way. She alone, of all the American ships in the Pa- 
cific, was in a position to attack Admiral Nagumo’s 
carriers. 

But nobody in the U.S. Pacific Fleet had any idea 
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where Admiral Nagumo’s carriers were. Lexington 
headed south, hoping to find the enemy task force re- 
tiring in that direction. Enterprise searched the area 
south and west of Pearl, but to no avail. Meanwhile 
Nagumo, who had attacked from the north, made good 
his escape by steaming northwest at 25 knots. 

Vice Admiral William F. Halsey, who was in com- 
mand of the Enterprise task force, and Vice Admiral 
Wilson Brown, commanding the Lexington group, 
were bitterly disappointed by their failure to inter- 
cept him. They were lucky to have failed, however, 
for Nagumo had six carriers and more than 400 planes. 
He almost certainly would have destroyed any Ameri- 
can task force that tried to interfere with his depar- 
ture from the scene of his triumph. 


American Carriers Into Action 


The next few months of the war were a discourag- 
ing time for the United States. One by one, British, 
American, and other Allied outposts in the Pacific and 
the Far East fell to the advancing Japanese. 

By the middle of March 1942, the Japanese Navy 
controlled the sea from Tokyo east to Wake, the Mar- 
shalls, and the Gilberts. Japan’s southern defense line 
ran through Rabaul, across the top of New Guinea, 
and south of Java and Sumatra. 

There were a few bright spots in those early days of 
World War II, however, and most of them were due 
to the carriers. 

Saratoga sailed for Pearl Harbor the day after the 
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Japanese attack. Yorktown, which had been sent to 
strengthen the Atlantic Fleet only a few months be- 
fore, quickly returned to the Pacific. She headed west 
from San Diego during the first week of January 1942 
with a convoy of transports carrying Marines to 
American Samoa, deep in the South Pacific. Halsey 
took his Enterprise task force to Samoa, too, where the 
two carriers covered the convoy as it unloaded its 
troops and cargo at the island. The operation went 
off without a hitch—but only because the Japanese 
forces were busy seizing the British base at Rabaul, 
2000 miles to the west. 

Saratoga was torpedoed by a Japanese submarine 
about 500 miles southwest of Pearl that month. She 
made it back to port, but it was May before she was 
able to go to sea again. So for several months, there 
were still only three American flat-tops in the Pa- 
cific. 

The first week of February, right after the loss of 
Rabaul, Admiral Halsey led a task force built around 
Enterprise and Yorktown to strike Japanese bases in 
the Gilbert and Marshall Islands. The attack was a 
partial success. Yorktown planes damaged three en- 
emy ships, but none of them sank. Yorktown lost a 
half-dozen aircraft in the raid. Enterprise pilots sank 
a transport and a submarine chaser, and damaged sev- 
eral other ships, including a cruiser. 

As Enterprise retired from this attack, five land- 
based Japanese bombers broke through the clouds 
overhead. One bomb fell close enough to scatter 
shrapnel onto the ship. It killed one sailor and broke 
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a gasoline pipeline, which started a small fire. Then 
the last of the bombers tried to crash-dive into the 
carrier's flight deck. 

This plane might have crippled or even sunk the 
ship, except for the bravery of Aviation Machinist’s 
Mate 2nd Class Bruno Gaido. He ran across the flight 
deck from a sheltered spot on the deck-edge catwalk, 
climbed into a plane parked at the after end of the 
deck, and opened up on the bomber with a pair of .50- 
caliber machine guns. The bomber, thrown off course 
by the anti-aircraft fire, struck the ship a glancing 
blow. One wing of the bomber sliced through Gaido’s 
parked plane, barely missing him. Gaido went on fir- 
ing his guns as the bomber crashed into the sea. 

That afternoon, Captain George D. Murray, skipper 
of the “Big E,” promoted Bruno Gaido to Aviation 
Machinist’s Mate Ist Class. 

The carrier war had its lighter moments, too. At 3 
A.M., just a few hours before the attack on the Japa- 
nese bases, Lieutenant Commander Everett Bur- 
roughs came rushing into “flag plot”—the Admiral’s 
command center just aft of the “Big E’s” bridge. Bur- 
roughs reported that sand had just blown against his 
face. According to the sketchy maps then available, 
the task force was still more than 100 miles from land. 
But sand meant land—possibly an island dead ahead. 
And Enterprise was steaming through the darkness at 
25 knots. 

Halsey could think of nothing to do except send 
Burroughs out to the bridge again with orders to look 
into the blackness and report whatever he might see. 
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His second report was less disturbing. What he saw 
was a sailor on a radar platform, forward of the 
bridge and a couple levels higher, stirring a cup of 
coffee. Burroughs put his finger to his forehead and 
tasted the “sand.” It was sugar blown into his face by 
the wind as the sailor sweetened his coffee. 


Doolittle’s Raid on Tokyo 


The United States needed a dramatic victory in 
those early months of the war. So the Army and the 
Navy joined forces to carry out the boldest American 
operation so far in the Pacific war—an air raid on 
Tokyo. 

The Army’and the Navy had to work together in 
this operation, for neither service could carry out the 
raid by itself. The Navy could not risk steaming its 
carriers close enough to Japan for carrier planes to 
make the attack. And the Army Air Corps had no bases 
close enough to Japan for even its long-range Flying 
Fortress bombers to make the flight. But it just might 
be possible for Air Corps medium bombers, which 
had a much longer range than any Navy carrier plane, 
to take off from an aircraft carrier. If this could be 
done, the Navy could risk sending a carrier to within 
about 500 nautical miles of Japan. 

On February 2, 1942, the newly commissioned USS 
Hornet sailed from Norfolk with two Army Air Corps 
B-25 medium bombers on her flight deck. Captain 
Marc A. Mitscher, Hornet’s skipper, had been told 
only that the Army and the Navy wanted to see how 
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difficult it would be for the big planes to take off from 
a carrier. 

Mitscher knew it would not be a simple task. Hor- 
net’s flight deck was 810 feet long. Her biggest planes 
were about 30 feet long and had a wingspan of about 
40 feet. The Air Corps B-25s were more than 50 feet 
long. Their wingspan was 67 feet, more than four- 
fifths the width of Hornet’s flight deck. Normally they 
needed a 1200-to-1500-foot take-off run to get into the 
air. 

But the carrier’s speed as she steamed into the wind 
more than made up for the lack of runway. The first 
bomber took off easily, with most of the flight deck for 
its take-off run. Then the second was spotted halfway 
forward, as though the after end of the deck were 
filled with parked lanes. It, too, took off without get- 
ting its wheels wet. 

It was several weeks before Mitscher learned what 
the test flights had been all about. Meanwhile, he took 
Hornet around to the Pacific. At the same time, a 
young Navy lieutenant named Henry L. Miller was 
in Florida teaching a group of Army Air Corps fliers 
how to take off from a very short runway. 

On March 31, Hornet docked at San Francisco. 
Sixteen B-25s were loaded aboard, all on the flight 
deck since they were too big to fit on the ship’s eleva- 
tor. Hank Miller came aboard, too, along with 70 Air 
Corps officers and 130 enlisted men, led by Lieutenant 
Colonel James H. Doolittle. 

Until after Hornet had sailed through the Golden 
Gate, Mitscher let his < -~ think the carrier was 
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merely ferrying the planes to Pearl Harbor. Then he 
made a startling announcement over the ship’s loud- 
speaker system: “This ship will carry the Army bomb- 
ers to the coast of Japan for the bombing of Tokyo.” 

On April 13, Hornet rendezvoused with Halsey’s 
Enterprise task force near the Aleutian Islands. Since 
Hornet's flight deck was jammed with Doolittle’s 
bombers, it would be necessary to risk a second car- 
rier in order to provide air cover for the attacking 
force. 

The attack was planned for the night of April 18, 
but the task force was spotted by a Japanese patrol 
craft that morning. In addition to exposing the car- 
riers to attack well inside enemy waters, this sighting 
could mean a loss of surprise which might endanger 
Doolittle’s mission. So Admiral Halsey ordered the 
Air Corps bombers into the air. The distance to Tokyo 
was 650 nautical miles, rather than within 500 as 
planned, but the admiral had no choice. 

Lieutenant Colonel Doolittle flew the first plane off 
the deck at 8:25 a.m. The other planes followed, each 
having a little bit more flight deck for its take-off run 
than the plane before it. Hornet was steaming at 22 
knots into an 18-knot wind, making 40 knots over the 
deck. The last plane was airborne at 9:24, and ex- 
actly one minute later the task force changed course 
for Hawaii. 

Thirteen of Doolittle’s planes dropped their bombs 
on Tokyo and nearby military bases. The remaining 
three bombed other Japanese industrial centers. The 
damage they caused wasn’t great, at least not by 
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standards used later in the war. But the raid was a 
bold venture and it must be counted as a success. It 
caused tremendous confusion and embarrassment to 
the Japanese government, which had been bragging 
that the home islands would never be attacked. Some 
of the bombs hit the light carrier Ryuho, which was 
being built at a naval base near Tokyo, and damaged 
her enough to delay her completion by several weeks. 

The Doolittle raid also gave a huge lift to Ameri- 
can morale, which was sagging badly after so many 


To avoid Hornet’s superstructure, each Army bomber 
had to take off with its left wing extending over the 
water. The pilot steered along the white lines. 
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Japanese victories. Perhaps most important, it 
changed the pattern of Japan’s air and naval strategy. 
From that time on the Japanese high command kept a 
large defense force in the home islands, just in case of 
another attack. 

Because their big planes could not land on a car- 
rier deck, Doolittle and his fliers were ordered to head 
for China after the raid. One plane landed at Vladi- 
vostok, Russia. Two air crews fell into the hands of 
the Japanese when they ran out of gas over occupied 
parts of China. Three of these men were shot and a 
fourth later died in a Japanese prison. Five other air- 
men died in landing accidents. But 71 of the 80 air- 
men survived. 


Coral Sea and Midway 


Scarcely a month later, American and Japanese car- 
riers met in the Coral Sea to fight the first carrier-to- 
carrier engagement of the war. No matter how it had 
ended, the Battle of the Coral Sea would have made 
history, for this was the first time two fleets met at 
sea without actually coming within sight of each other. 
Not a shot was fired by any ship at a ship of the en- 
emy. Only airmen saw enemy ships, and the only en- 
emies seen by sailors aboard ship were enemy fliers. 

Tactically, the Battle of the Coral Sea was almost a 
draw, with a slight edge going to the Japanese. Lex- 
ington was sunk by Japanese torpedo planes, and 
Yorktown was badly damaged by an 800-pound 
bomb. Meanwhile American airmen sank the small 
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A Jill, a Japanese torpedo plane, attacking an American 
carrier. 


Japanese carrier Shoho and damaged Shokaku, one 
of the big flat-tops that took part in the Pearl Harbor 
attack. The U.S. Navy also lost a destroyer and an 
oiler. But American carrier pilots shot down a great 
many of the planes from Zuikaku, another big Jap- 
anese flat-top, which almost balanced the score. 
Strategically, however, the Battle of the Coral Sea 
was an American victory. It brought to an end the 
southern expansion of the Japanese empire and pre- 
vented a Japanese invasion of Port Moresby in south- 
ern New Guinea. If Japan had gained control of Port 
Moresby, the northern coast of Australia would have 
been open to air attack and perhaps even to invasion. 
The battle also had another important result. Because 
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of damage to Shokaku and the loss of so many Zuikaku 
and Shokaku aviators, both of these big carriers 
missed the Battle of Midway, which took place in 
June. 

At Midway, U.S. Navy fliers from Yorktown, En- 
terprise, and Hornet sank four of Japan’s first-line car- 
riers, Akagi, Kaga, Hiryu, and Soryu, plus the cruiser 
Mikuma. The United States lost Yorktown, which had 
not been completely repaired after the Battle of the 
Coral Sea, and a destroyer. 

The Battle of Midway drastically altered the stra- 
tegic situation in the Pacific.* Two thirds of Nagumo’s 
Pearl Harbor carriers were destroyed in the battle, 
and Nagumo himself was disgraced. The island of 
Midway was saved from invasion, and at last the Jap- 
anese Navy was put on the defensive. 


* A detailed account of the Battle of Midway appears in Captain 
Edmund L. Castillo’s Midway: Battle for the Pacific (a Landmark 
Book) .—PUBLISHER’S NOTE, 
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———— 


Carrier Battles 
in the South Pacific 


The Solomon Islands lie like a barrier across the South 
Pacific. Whoever controls them controls the route 
from Pearl Harbor to Australia, New Zealand, and 
New Guinea. 

Japan seized these strategically located islands from 
the British in early 1942. The Allies slowly won them 
back in a series of fierce battles that began in August 
of that year and lasted until the spring of 1944. 


Battle of the Eastern Solomons 


Much of the hardest fighting for the Solomons was 
done by U.S. soldiers and Marines battling on jungle- 
covered, disease-infested tropical islands like Guadal- 
canal. But both American and Japanese ground forces 
depended on naval power for supplies and reinforce- 
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ments, and often for gunfire and air support as well. 
In a large measure, the battle for the Solomon Islands 
was won and lost at sea. 

Late in August 1942, American and Japanese car- 
riers fought a daylight battle in the waters north and 
east of the Solomons. The battle was the result of a 
Japanese decision to land 1500 reinforcements on 
Guadalcanal and of Admiral Isoroku Yamamoto’s 
fondness for complicated battle plans. 

To cover the movement of this almost insignificant 
number of soldiers, Yamamoto, Commander in Chief 
of the Japanese Combined Fleet, assembled a huge 
fleet. The troops were to be carried down the “Slot” 
—a channel through the center of the island chain 
leading diréctly to Guadalcanal—in a group of old 
destroyers serving as transports. Land-based planes 
from the Japanese base on Rabaul would join with 
carrier planes in an attack on Henderson Field, the 
American airbase on Guadalcanal. This would pre- 
vent Navy and Marine planes from Henderson Field 
interfering with the landing. Meanwhile, a powerful 
striking force would approach from the north to en- 
gage the American fleet that was operating in support 
of American troops on Guadalcanal. 

Vice Admiral Chuichi Nagumo had three flat-tops 
under his command. They were Shokaku and Zuikaku 
—all that was left of Nagumo’s Pearl Harbor attack 
force after the Battle of Midway—and the much 
smaller Ryuho. Nagumo planned to send Ryuho out 
almost unprotected as bait for the American carriers. 
He hoped that Rear Admiral Frank Jack Fletcher, 
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commanding the American carriers, would use all his 
planes to attack this decoy ship, leaving his own task 
force defenseless. Then Nagumo would launch dive 
bombers and torpedo planes from Shokaku and Zui- 
kaku to sink the American carriers and regain the rep- 
utation he had lost at Midway. 

Fletcher also had three carriers. His were Wasp, 
Saratoga, and Enterprise. They carried a total of ap- 
proximately 250 planes to Nagumo’s 170. On the eve- 
ning of August 23, Fletcher ordered Wasp and her 
escort of three cruisers and seven destroyers to break 
away from the task force and meet a tanker about 250 
miles to the south. This was an unfortunate decision. 
With Wasp out of action Fletcher had only about the 
same number of planes as the Japanese and one less 
flight deck. But he had received no intelligence re- 
ports indicating that a battle was in the offing, and it 
seemed a good opportunity for Wasp and her escorts 
to get some much-needed fuel. 

Shortly after 9 a.m. the next day, an American 
search plane discovered Ryuho about 280 nautical 
miles northwest of Saratoga and Enterprise. Fletcher 
was tempted to attack her, but he suspected a trap. 
When his scouts had not found any better targets by 
early afternoon, however, he decided to attack. At 
1:45 p.m., Commander Don Felt led a strike of 30 
dive bombers and eight torpedo planes from Saratoga 
to find and destroy the Japanese carrier. 

A few minutes before Felt took off, Ryuho launched 
15 bombers and six fighters to attack Henderson 
Field. These planes were seen on Enterprise and Sar- 
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atoga’s radar screens, and when the Japanese arrived, 
the Marine fighter planes from Henderson Field were 
already in the air. Land-based bombers from Rabaul 
attacked at the same time. The Marines beat off both 
attacks, shooting down more than 20 of the Japanese 
planes. Henderson Field was hardly damaged. 

The first step of Admiral Yamamoto’s complicated 
plan had failed. 

Shortly after 2 p.m., American scout planes located 
Shokaku and Zuikaku. Two of the planes, piloted by 
Lieutenant Ray Davis and Ensign R. C. Shaw flying 
from Enterprise, were armed with bombs. Davis 
broadcast his contact report while the two planes 
climbed to 14,000 feet. Then he pushed over into a 
dive with Shaw close behind him. Flack rose up from 
the cruisers and destroyers surrounding the two car- 
riers as the pilots tried to keep Shokaku in their 
bombsights. The flack hit a Japanese fighter plane just 
as it began an attack on the two dive bombers, blow- 
ing it out of the sky. Davis and Shaw released their 
bombs, pulled out flat, and sped away a few hundred 
feet above the water. Neither pilot had scored a direct 
hit, but at least one bomb, bursting in the water along- 
side Shokaku, caused some damage to the big carrier. 

Radio reception was unusually bad that day, and 
Enterprise failed to receive Davis’ contact report. 
Other ships did, however, and relayed it to Admiral 
Fletcher. The admiral immediately tried to divert 
Don Felt and his 38 planes from his attack on Ryuho, 
but it was too late. Felt already had Ryuho in sight 
and was climbing to an altitude of three and a half 


Carrier Battles in the South Pacific 105 


miles in order to begin his attack. Felt stayed high as 
his dive bombers peeled off one by one to attack the 
little carrier. Then, satisfied that he could do no more 
good directing things from up above, he pushed his 
own stick forward. Ryuho was already smoking when 
he got her in his sights. 

Japanese fighter planes and anti-aircraft gunners 
vainly tried to drive off the American dive bombers. 
Then, when the Japanese fighters were high and the 
carrier had already been hit by at least one bomb, 
American torpedo bombers appeared, making their 
horizontal approaches less than 200 feet above the 
waves. It was a perfect attack. Felt himself scored a 
direct hit with his thousand-pound bomb as the other 
American planes headed for the horizon. 

All 38 of Felt’s planes returned safely to Saratoga. 
They left Ryuho a mass of flames, topped by a billow- 
ing cloud of black smoke. If the pilots had been able 
to stay a bit longer, they would have seen the battered 
carrier turn bottom up and disappear beneath the 
waves. 

But Ryuho had done the job Nagumo had assigned 
her. While Felt was busy destroying the little carrier, 
Nagumo had launched two waves—totaling about 36 
dive bombers, 12 torpedo planes, and more than two 
dozen fighters—from Shokaku and Zuikaku to attack 
the American carriers. 

Fletcher, meanwhile, launched 13 dive bombers 
and a dozen torpedo planes to attack Shokaku and 
Zuikaku. This was not much of a strike compared with 
what Nagumo had in the air, but Fletcher had sent 
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38 planes to sink Ryuho. Several more dive bombers 
were out acting as scouts, and he was keeping his 
fighters in reserve to protect his two carriers. Wasp, 
with 28 fighters, 36 dive bombers, and 15 torpedo 
planes, was then about 240 miles to the south, too far 
away to be of any help since the enemy was about 
the same distance to the northwest. 

Beginning at about 4:30 p.m., Saratoga and Enter- 
prise began launching fighter planes. One by one, the 
stubby-winged little Wildcats roared down the deck 
and took to the air, forming into four-plane sections 
before they pointed their noses to the northwest and 
headed out to intercept the enemy. More than 50 
fighters were waiting when the Japanese planes ar- 
rived, and they were joined during the battle by ten 
dive bombers returning from the Ryuho strike. Al- 
though they were low on both ammunition and gas, 
the dive bombers pitched in and accounted for at least 
four enemy torpedo planes. 

For several minutes, American and Japanese pilots 
dueled in a murderous dog-fight high above the car- 
riers. At least a dozen enemy dive bombers went 
down in flames, along with half that many fighters and 
several torpedo bombers. The rest of the enemy tor- 
pedo planes were splashed by anti-aircraft gunners as 
they made their low-level attacks. But several dive 
bombers reached the push-over point and went into 
their lethal dives. Their target was USS Enterprise. 

Gunners on Enterprise and on the cruisers and de- 
stroyers of her escort filled the air with flack as the 
planes came screaming downward. From his station 


Lieutenant Robin Lindsey, Enterprise’s landing signal 
officer, using signal paddles to guide a pilot making a 
landing on the carriers deck. 


at the after end of the carrier’s flight deck, Lieutenant 
Robin Lindsey, the ship’s landing signal officer, emp- 
tied his .45 pistol at an enemy pilot pulling out of his 
dive. 

Three pilots scored. Their bombs killed 74 men, 
wounded 95, and turned the after end of the big car- 
rier into an inferno. But the fire was soon put out, and 
well-trained damage-control and repair parties began 
patching bomb holes in the flight deck. Within 45 
minutes of the first bomb hit, the ship was steaming 
at 25 knots. Within an hour, planes were landing on 
her battle-scarred flight deck. 

By sundown, the Battle of the Eastern Solomons 
was over. Fletcher’s attack wave had failed to find 
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Nagumo’s two big carriers, which now turned north- 
ward and retired, Shokaku slightly damaged by Da- 
vis and Shaw earlier in the day. 

The American pilots did find a couple of targets. 
One group attacked the seaplane carrier Chitose, 
which they mistook for a battleship. They damaged 
her considerably, but failed to sink her. Another group 
mistook waves breaking on uninhabited Roncador 
Reef for the wakes of a group of high-speed ships. 
They began their attack runs but saw their error be- 
fore reaching the drop point. By this time they were 
low on fuel, however, so they dumped their bombs 
and torpedoes and headed back to their carrier. An- 
other group of planes flew to Henderson Field, which 
was closer than the carrier deck. They stayed on 


Wasp burning fiercely just before her abandonment. 
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Guadalcanal, fighting alongside the Marine aviators 
who were assigned there, until Enterprise returned 
from Pearl Harbor with her battle damage repaired. 

The Battle of the Eastern Solomons was an Ameri- 
can victory—but only just. If Wasp had been on hand, 
Fletcher would have had so many more planes than 
Nagumo that he should have been able to win a much 
more decisive victory. As it was, Ryuho and more 
than 100 Japanese planes were on the bottom of the 
Pacific, and Shokaku and Chitose were damaged. En- 
terprise was damaged too, but Henderson Field was 
still very much in business. And the transports with 
their 1500 Japanese troops turned around and steamed 
back toward Rabaul. 


Battle of Santa Cruz Islands 


On August 31, while Enterprise was on her way 
back to Pearl Harbor, Saratoga was torpedoed by a 
Japanese submarine about 250 miles south of Guadal- 
canal. Once again, because of her armored cruiser 
hull, Sara survived, but her wounds kept her out of 
action until late November. 

In mid-September, disaster again struck an Ameri- 
can carrier. Wasp and Hornet, operating south of 
Guadalcanal, were protecting an American convoy 
carrying troops to the embattled island. A Japanese 
submarine fired a lucky spread of torpedoes, and two 
of the “fish” hit Wasp. They started such fierce fires 
that the carrier’s damage-control parties could make 
no headway against the roaring flames. The carrier 
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had to be abandoned. An American destroyer fired 
three more torpedoes into the ship’s hull to make sure 
that she would sink rather than burn herself out and 
possibly fall into Japanese hands. 

That left Hornet the only American flat-top in the 
South Pacific. Against her, Admiral Nagumo could pit 
his two big carriers, Shokaku and Zuikaku, plus the 
smaller Zuiho and Junyo. Together the four Japanese 
carriers could launch more than 200 planes. Hornet 
was carrying 88. 

Hornet managed to avoid a major battle until late 
October. By that time Enterprise was back from Pearl 
Harbor, and aggressive, colorful Vice Admiral Wil- 
liam F. Halsey had taken command of U.S. forces in 
the South Pacific. 

The Japanese mounted another major attack on 
Guadalcanal during the last week of October. The 
plan required Japanese troops to overrun the U.S. Ma- 
rines at Henderson Field. At the same time, the Jap- 
anese fleet would steam south and sink any of Hal- 
sey’s ships they could find. With Henderson Field in 
Japanese hands, the U.S. Navy would have no shore- 
based air support, and Nagumo’s carriers should have 
little trouble gaining control of the air. 

This was an oddly reasoned approach to the stra- 
tegic situation, for the American carriers with their 
mobility were supporting the ground forces on Guad- 
alcanal rather than Henderson fliers supporting the 
carriers. Henderson Field was the objective and the 
carriers the obstacle to Japan attaining that objec- 
tive. But the Japanese plan called for the Japanese 
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Army to seize the objective, in order that the Japanese 
Navy might then destroy the obstacle. 

The Japanese plans were not carried out to the let- 
ter. First, the U.S. Marines refused to give up Hender- 
son Field, no matter how furiously the Japanese at- 
tacked it. 

Then, on October 26, American pilots found Sho- 
kaku and Zuikaku near the Santa Cruz Islands, east 
of Guadalcanal. Halsey, exercising command from 
a headquarters ashore, sent a short, unmistakably 
clear message to Rear Admiral Thomas C. Kinkaid 
aboard Enterprise: 

ATTACK—REPEAT—ATTACK 

Nobody had to tell Tommy Kinkaid twice that it 
was time to attack. Two Enterprise scout bombers on 
a search mission had already found Zuiho and put that 
little carrier out of action with a couple of well-placed 
500-pound bombs. Now Enterprise and Hornet 
launched their strikes for big game. So did Shokaku 
and Zuikaku. As the two air armadas passed each 
other on the way to their targets, Japanese fighter 
planes peeled off and shot down nearly half of the 
Enterprise attack planes. 

The Japanese planes found their targets first. Enter- 
prise was just steaming into a rain squall, but Hornet 
was out in the open, surrounded by cruisers and de- 
stroyers. At least 27 Japanese planes attacked her. Jap- 
anese records show that 25 of them were lost in the 
attack, but four bombs and two torpedoes found their 
mark. Hornet might still have been saved. But several 
hours later, while she was being towed away from the 


Crewmen respot planes on Enterprise’s deck as the ship 
lists to starboard after being hit at Santa Cruz. 


battle area by a cruiser, she was attacked again. This 
time she had to be abandoned, and a pair of Japanese 
destroyers finally sent her to the bottom. 

Hornet's loss did not go unavenged. While their 
ship was being attacked, Hornet dive bombers 
dropped several thousand-pound bombs on Shokaku. 
Once again, this lucky ship survived, but it was nine 
months before she was repaired and back in battle. 

Enterprise, meanwhile, came under attack by Jap- 
anese dive bombers and torpedo planes. She took three 


Carrier Battles in the South Pacific 113 


bomb hits, fortunately escaped being torpedoed, and 
managed to stay in action in spite of severe damage. 

The Battle of the Santa Cruz Islands cost Japan 
more than 100 planes and pilots, a loss Japan could 
ill afford, and left two of the Japanese Navy's remain- 
ing carriers badly damaged. But American lives were 
lost, too, and now Enterprise—and a damaged Enter- 
prise at that—was the only American carrier in the 
South Pacific. 


Enterprise took part in one more major battle near 
the Solomons. This engagement, now known as the 
Naval Battle of Guadalcanal, was chiefly a surface 
fight between a task force of American cruisers and 
destroyers and a much larger Japanese force that in- 
cluded several battleships. The battle cost the United 
States two cruisers, seven destroyers, and several hun- 
dred men, including two rear admirals and the com- 
manding officers of six ships. But Japan lost two 
battleships, a cruiser, three destroyers, and eleven 
transports which were carrying troops to reinforce 
Gaudalcanal. Enterprise planes attacked several of the 
Japanese fighting ships, and helped Marine aviators 
from Henderson Field dispose of the Japanese trans- 
ports. 

As 1942 came to an end, American control of Guad- 
alcanal was all but assured. By February 1943, the is- 
land was entirely in American hands. It took more 
than a year, however, for American forces to move up 
the Solomons chain and seize the Japanese strong- 
hold at Rabaul. 
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This long, hard campaign was punctuated by a 
number of cruiser and destroyer actions, as the Jap- 
anese were gradually forced back island by island. 
Carriers helped. But until mid-1943, when the first 
Essex-class carriers and Independence-class CVLs 
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joined the fleet, Enterprise and Saratoga remained 
the only American flat-tops in the Pacific. 


Japanese craft dash for the open sea as U.S. carrier 
planes attack Rabaul harbor. No Japanese fighters are 
visible in the air or on the airstrip (left). 


10 


Carrier Battles 
in the Central Pacific 


While Bill Halsey’s South Pacific force was fighting 
its way from Guadalcanal to Rabaul, Admiral Chester 
Nimitz launched a massive drive to win back control 
of the Central Pacific. His goal was to land powerful 
amphibious forces in the Gilbert, Marshall, and Ma- 
rianas Islands in order to deprive Japan of the bases 
from which the Japanese Navy controlled the sea and 
air. 

In the Central Pacific campaign, Nimitz used trans- 
ports to carry Army troops and Marines to island 
beachheads. He used battleships, cruisers, and de- 
stroyers to protect the convoys and bombard enemy 
coastal defenses. His submarines took a steady toll of 
Japanese shipping. But above all, Nimitz depended 
on his carriers. Organized into fast-moving task forces, 
American flat-tops ranged the seas and delivered light- 
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ning attacks on enemy bases. And when invasion time 
came, the carriers concentrated their power in order 
to control the air over the enemy's beaches. 

The first Essex-class CVs and Independence-class 
CVLs began to arrive in the Pacific in mid-1943. 
Among them were a new Yorktown (CV-10), named 
for CV-5 lost at Midway, and a new Lexington (CV- 
16), named for the old “Lady Lex” lost in the Battle 
of the Coral Sea. With the American carrier build-up 
came a dramatic shift of power in the Pacific. 


Carriers in the Gilberts 


On August 31 and September 1, 1943, a task force 
made up of Essex, Yorktown, and Independence— 
protected by a battleship, cruisers, and destroyers— 
raided the Japanese island of Marcus, less than a 
thousand miles from Tokyo. Within three weeks an- 
other task force built around Lexington, Princeton, 
and the light carrier Belleau Wood hit Tarawa and 
Makin in the Gilbert Islands. The first week of Octo- 
ber, planes from the big carriers Essex, Yorktown, and 
Lexington and the light carriers Independence, Cow- 
pens, and Belleau Wood flew six strikes against Wake, 
while American cruisers and destroyers shelled the 
island. 

On November 19, American troops began wading 
ashore at Makin and Tarawa. 

The Army units that landed on Makin arrived in 
transports and big amphibious landing ships, con- 
voyed from Pearl Harbor by battleships, cruisers, 
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and three brand new escort carriers. The Second Ma- 
rine Division came to Tarawa in transports, convoyed 
from New Zealand by battlewagons, cruisers, and five 
more of the new baby flat-tops. 

To soften up the islands and control the air during 
the invasion, Admiral Nimitz assembled the largest 
carrier force yet seen in the Pacific or anywhere else. 
It numbered four new Essex-class carriers, plus the 
old, battle-tested Enterprise and Saratoga, and five 
new CVLs. 

This formidable force was called Task Force 50. It 
was divided into four task groups: 


The Interceptor Group (Yorktown, Lexington, and 
CVL Cowpens) stood off at a distance to prevent 
enemy planes from approaching the battle area. 

The Northern Group (Enterprise and CVLs Belleau 
Wood and Monterey) covered Makin. 

The Southern Group (Essex, Bunker Hill, and CVL 
Independence) was assigned to Tarawa. 

The Relief Group (Saratoga and CVL Princeton) was 
held in reserve to be used wherever it might be 
needed. 


The American landings caught the Japanese off 
guard. The Japanese garrison at Tarawa was well dug 
in and the American Marines suffered heavy casual- 
ties on the ground. But Vice Admiral Raymond Spru- 
ance’s Fifth Fleet, including Task Force 50, held com- 
plete control of the sea and air. Planes from the In- 
terceptor Group did such a fine job that not a single 
Japanese plane appeared over Makin or Tarawa. 


Crewmen work in the new Yorktown’s hangar deck, 
while some of their shipmates watch a movie. 


Sixteen Japanese land-based torpedo bombers man- 
aged to get through to attack the Southern Group of 
Task Force 50 on November 20. Half of them were 
shot down, but one torpedo hit the light carrier Inde- 
pendence. The explosion killed 17 men and wounded 
43, but the ship, although seriously damaged, sur- 
vived. 

The escort carrier Liscome Bay, one of the five as- 
signed to convoy the Makin assault force, was not so 
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lucky. She was hit by a submarine torpedo which det- 
onated her bomb stowage magazines. The entire after 
third of the small carrier, which was built on a lightly 
constructed merchant-freighter hull, exploded. She 
sank 23 minutes later with a loss of 53 officers, includ- 
ing an admiral and the ship’s captain, and 591 enlisted 
men. Fifty-five officers and 217 men were saved, but 
many were seriously injured. 

The United States thus lost one small carrier in the 
conquest of the Gilberts. But without the Essex-class 
carriers, the Independence-class CVLs, and the 
smaller CVEs, there could have been no Gilberts 
campaign at all. 


Carriers in the Marshalls 


American Seabees moved into the Gilberts and built 
several air bases on the islands as soon as the fighting 
ended. It was from these coral airstrips that most of 
the early strikes were made against the Marshall Is- 
lands, since the southernmost of the Marshalls lie 
scarcely 200 miles north of Tarawa. But carriers 
played an even larger role in the invasion of the Mar- 
shalls than in the Gilberts battles. 

By January 1944, Spruance’s Fifth Fleet had eight 
new battleships, two new heavy cruisers, seven big 
carriers, and five CVLs. This striking force was now 
known as Task Force 58. Marc A. Mitscher, Hornet’s 
old skipper, who now wore the two stars of a rear ad- 
miral, was in command. Task Force 58 was divided 
into four task groups: 
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Enterprise, Yorktown, and CVL Belleau Wood with 
three battleships. 

Essex, Intrepid, and CVL Cabot, also with three 
battlewagons. 

Bunker Hill and CVLs Monterey and Cowpens with 
two battleships. 

Saratoga and CVLs Princeton and Langley (a new 
ship named for the old CV-1) with a pair of heavy 
cruisers. 


D-Day for the invasion of undefended Majuro, the 
first of the Marshalls to be seized, was January 31, 
1944. Between January 29 and D-Day, planes from 
Task Force 58 destroyed almost 150 Japanese aircraft 
at Maloelap, Kwajalein, Eniwetok, and Wotje—heav- 
ily defended islands surrounding Majuro. About a 
hundred of the Japanese planes were disposed of in a 
single strike from Essex, Intrepid, and Cabot, at a 
cost of four fighters and one torpedo bomber. By Feb- 
ruary 11, Task Force 58 planes had flown more than 
4000 sorties over enemy targets. (A sortie is a single 
flight by one plane. ) 

The Japanese put up a stiff fight for Kwajalein, but 
it was essentially an infantry fight. Credit for this 
hard-won victory must be given to the U.S. Marines. 
But they received important help from the airmen of 
Task Force 58, together with surface bombardment 
forces. 

Like the capture of the Gilberts, seizure of the Mar- 
shall Islands came months sooner and with many 
fewer American casualties because the carriers were 


there. 


Planes from Task Force 58 taking off to attack Saipan 
in June 1944. 


Carriers in the Marianas 


The next major objective in the Central Pacific was 
the Marianas Islands, a chain of volcanic islands ly- 
ing south and slightly east of Japan. The principal is- 
lands in this group are Guam, Saipan, Tinian, and 
Rota. Saipan, near the middle of the chain, is about 
1200 miles from Tokyo and 3000 miles west of Pearl 
Harbor. 


Carriers attacked the four main islands on Febru- 
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ary 23, 1944, destroying 168 Japanese planes, a cou- 
ple of freighters, and a number of small craft. The in- 
vasion of Saipan came in mid-June, with landings on 
Guam and Tinian following late in July. No effort 
was made to capture Rota. Once the important islands 
around it had been taken, Rota had no military value 
and posed no real threat to the American forces. 

For some time before the invasion of Saipan, the 
Japanese high command had been planning on an- 
other major fleet battle. The Japanese Navy still had a 
few carriers left. The Emperor’s admirals knew that 
unless they destroyed the U.S. Pacific Fleet soon, 
America’s tremendous shipbuilding program would 
almost fill the Pacific with flight decks. 

But by this time Task Force 58 had grown to 15 
carriers, protected by 97 surface ships. Against this 
mighty array of seapower, Japan could muster only 
9 carriers, protected by 46 surface ships. Task Force 
58 could launch a total of 956 planes, against the Jap- 
anese fleet’s 473. Admiral Ozawa, Commander of the 
Japanese Fleet in the Central Pacific, hoped to make 
up for this difference by trapping Task Force 58 be- 
tween the Japanese carriers and the Marianas Islands. 
Then Japanese planes based in the islands could help 
his carrier planes smash the American fleet. 

But Ozawa’s fleet arrived too late. American carrier 
pilots attacked the Marianas and destroyed most of 
the aircraft based there before the sea battle was 
joined. Then American submarines sank the Japanese 
carriers Taiyo and mighty Shokaku, and torpedo 
planes from the little Belleau Wood sank Hiyo. Hor- 
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net and Yorktown torpedo planes and dive bombers 
from Enterprise and CVL San Jacinto badly damaged 
Zuikaku. 

When the battle—known officially as the Battle of 
the Philippine Sea—was over, Admiral Ozawa had lost 
426 of his 473 planes. Japanese air losses during these 
two days were so severe that Navy fliers still call the 
battle the “Marianas Turkey Shoot.” 

Three of Ozawa’s five big carriers had gone to the 
bottom, and about ten other Japanese ships were also 
sunk. The American invasion of the Marianas went on 
as planned. Japan was left with six light carriers and 
crippled Zuikaku to face the fast-growing American 
carrier fleet. 


However, the battle almost ended in an American 
disaster. It would have if anyone other than Marc 
Mitscher had been in command of Task Force 58. It 
was well after 8 p.m. when the American planes re- 
turned from their victorious strike against the enemy 
carriers. Most were low on gas and many of the pilots 
were wounded. Below them lay the safety of their 
flight decks, but the ships were completely darkened. 
This was standard wartime procedure—a light can 
be seen in the dark at sea much farther than a ship can 
be seen in the daylight. Mitscher was taking no 
chances of being spotted by enemy planes or sub- 
marines. 

But it was painfully obvious that the tired pilots of 
Task Force 58 would never find their ships, much less 
hook a wire, in the dark. And these were the men who 
had won the battle. 
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“Pete” Mitscher had flown from the old Langley 
and had made the first landing on Saratoga’s flight 
deck in 1928. He was responsible for the safety of his 
ships—but he also was responsible for the lives of his 
fliers. He had been up there himself, alone in the dark, 
and he knew what the pilots were facing. 

Mitscher was a man of few words. Climbing down 
from his high leather chair on Lexington’s flag bridge, 
he walked back to flag plot and said four words to his 
chief of staff, Captain Arleigh Burke: 

“Turn on the lights.” 

In less than a minute, search lights from battleships 
and cruisers were lighting the sky like beacons, re- 
flecting off the clouds and marking the position of the 
task force for any observer within perhaps a hundred 
miles or more. Landing lights were snapped on to out- 
line carrier decks and destroyers fired star shells into 
the air, releasing parachute-borne flares which drifted 
lazily back down to the sea. 

Some of the carrier pilots still didn’t make it home. 
But most of them did, because “Pete” Mitscher, a 
flier’s flier, had turned on the lights in dangerous wa- 
ters. 


For the rest of World War II, American carriers 
roamed the Pacific almost at will. There was one more 
major fleet battle, fought early in 1945 at the time of 
General Douglas MacArthur's invasion of the Philip- 
pines. Admiral Halsey, in his eagerness to destroy 
what was left of the Japanese fleet, took his carriers 
north from the main battle area west of the island of 
Leyte, leaving a group of CVEs unprotected. Halsey 
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has been criticized severely for this decision. Two of 
the CVEs were sunk and seven more damaged in a 
night surface battle that nobody had expected. But in 
spite of these losses, the Battle of Leyte Gulf ended in 
another resounding American victory. It also sounded 
the death knell of two more Japanese flat-tops, Zui- 
kaku, the last of Nagumo’s six-carrier Pearl Harbor at- 
tack force, and Zuiho. 

From that time on, the American carriers—some- 


Zuiho under attack during the battle of Leyte Gulf. The 
markings on her deck are camouflage paint intended to 
make her look like a battleship or cruiser from the air. 
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times organized as Task Force 38 under Halsey and 
Marc Mitscher, sometimes as Task Force 58 under 
Spruance and Mitscher—were practically unopposed 
as they pounded Japanese island bases and even To- 
kyo itself. 

Toward the end of the war, Japan’s only real 
weapon against the American carriers was the kami- 
kaze—the suicide plane—whose pilot ignored fight- 
ers and anti-aircraft fire in an attempt to crash-dive 
his plane into an American ship. Kamikazes cost 
many American lives, and they nearly sank the Essex- 
class carrier USS Franklin off Okinawa. But it was too 
late for Japan to win the war. 


Carriers in the Atlantic Theater 


Carriers played a lesser role in the Atlantic and 
Mediterranean than in the Pacific. But American and 
British flat-tops provided important air cover for Med- 
iterranean and eastern Atlantic operations, including 
the invasions of North Africa, Sicily, Italy, and South- 
ern France. Carriers were even used in the Normandy 
invasion, in spite of the fact that British land bases 
were nearby. 

British carriers fought several important battles. 
They also made a notable torpedo-plane raid in the 
Italian port of Taranto—proving again, as the Japa- 
nese did at Pearl Harbor, that ships in a protected 
shallow-water anchorage are not safe from aerial 
torpedoes. 

“Jeep” carriers protected Atlantic convoys and 
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fought their share of the Atlantic anti-submarine war. 
And Captain Daniel V. Gallery, commanding the CVE 
Guadalcanal in June 1944, actually captured a Ger- 
man submarine on the high seas. Gallery attacked it 
first by air, and then a party from the destroyer escort 
Pillsbury boarded the submarine in time to prevent it 
from sinking. The sub yielded valuable information to 
intelligence officers—information that doubtless saved 
many American and British lives later in the war. 

The captured submarine now rests high and dry 
in the grounds of Chicago’s Museum of Science and 
Industry—a permanent monument to the versatility 
of the aircraft carrier. 


Final Mission > 


At the end of World War II, American carrier 
planes flew one last mission. It was on September 2, 
1945. On the deck of the battleship Missouri in Tokyo 
Bay, Japanese Foreign Minister Mamoru Shigemitsu, 
General MacArthur, and Admiral Nimitz signed the 
surrender documents. A few moments later, MacAr- 
thur put his arm around Admiral Halsey’s shoulder 
and whispered: “Start °em now.” Halsey gave the sig- 
nal, and 450 planes from Task Force 38 roared by at 
masthead height in final salute to the airmen—as well 
as the soldiers, sailors, and Marines—who had won 
the Pacific victory. 
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From Oil to Atoms 


Those who fought in World War II hoped that the 
end of that long conflict would result in a peaceful 
world. Unfortunately, however, within a few years of 
that surrender ceremony in Tokyo Bay the world 
again was dividing itself into armed camps. First in 
Europe, then in Korea, the Formosa Straits, the Mid- 
dle East, and Southeast Asia, conflicts have led some- 
times to cold war and sometimes even to shooting 
wars. 

Because of this, the United States, like other major 
world powers, has continued to build new weapons. 
These deadly arsenals have included jet airplanes 
that can fly more than twice the speed of sound and 
deliver either conventional bombs or nuclear weap- 
ons. To accommodate these bigger, faster aircraft, the 
U.S. Navy has had to build a whole new fleet of big- 
ger carriers. 
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The first of the big postwar carriers was USS Mid- 
way, lead ship in a class that also included USS Frank- 
lin D. Roosevelt and USS Coral Sea. Construction of 
these three ships began during World War II, but 
they were completed too late to take part in the fight- 
ing. As originally designed, the ships of this class 
were 968 feet long and 136 feet wide at the flight 
deck—130 feet longer and 20 feet wider than the Es- 
sex-class carriers. They were too big to pass through 
the Panama Canal, which meant that it would take 
more than double the time for one of the giant flat-tops 
to steam from Norfolk to San Diego. But the Navy de- 
cided that the advantage of extra width was more im- 
portant. 

Like Essex and all the other carriers that preceded 
her, Midway and her sister ships were “straight-deck” 
carriers. The flight deck of these ships formed a sin- 
gle straight runway extending from bow to stern. 
The flight deck could be used by one plane at a time, 
either landing or taking off. 

A pilot who missed all the arresting cables when 
trying to land had to take off again over the heads of 
flight-deck crewmen and whatever planes might be 
parked at the ship’s bow. If he couldn’t regain alti- 
tude, his plane might hurtle down the deck into 
parked planes, killing or injuring anyone in its path 
and finally crashing into the sea directly in the path 
of the ship. To guard against this danger, a crash bar- 
rier made of nylon webbing, suspended between ca- 
bles connected to a braking mechanism exactly like 
that used in the arresting gear, was strung across the 


As an F8 Crusader jet fighter lands too hard on the deck 
of USS Franklin D. Roosevelt, the right wheel breaks off 
and friction starts a fire. (See next page.) 


flight deck of all straight-deck carriers about halfway 
between bow and stern. The barrier could stop a run- 
away plane with only slight damage to the aircraft 
and usually without any injury to the pilot. 

In the early 1950s, the British developed a new 
flight-deck design that added both safety and effi- 
ciency to carrier operations. Called the “canted deck” 
in Britain and the “angled deck” in the United States, 
the new design converted a carrier's flight deck into 
two runways, one at a slight angle to the other. 

The longer of the two runways extends from bow to 
stern, just as in the straight-deck design. Planes tak- 
ing off from the carrier use only the forward end of 
this main runway, for modern jets are so heavy that 
they need the boost of a catapult to build up take-off 
speed. 


Keeping the power on, the pilot goes over the end of 
the angled deck. He starts the ejection sequence by 
pulling a protective curtain over his face. 


The shorter runway, used primarily for landing, 
extends from the stern of the ship about three quar- 
ters of the way forward. It is angled about ten degrees 
to the left of the fore-and-aft deck, so that a pilot 
who misses all the wires can accelerate and take off 
again without having to fly directly over the men 
and planes on the ship’s bow. If he should lose power, 
he will land in the water alongside the ship rather 
than running into men and planes in the take-off area 
or crashing into the sea directly in the ship’s path. 

The angled deck has saved the lives of hundreds of 
pilots and flight-deck crewmen, and millions of dol- 
lars worth of airplanes. It also has speeded up flight- 
deck operations in two important ways. First, since the 


Seconds later, the canopy automatically blows off the 
cockpit. The seat “fires” immediately afterwards. 


two runways don't interfere with each other, it is pos- 
sible for planes to be catapulted from the ship’s bow 
while other planes are landing on the angled deck at 
the stern. Second, catapults also have been installed 
at the forward end of the angled deck. This makes it 
possible to launch aircraft from that runway as well 
as from the bow when the angled deck is not being 
used for landings. 

These advantages proved so important that the 
Navy has converted all three Midway-class and sev- 
eral Essex-class ships into angled-deck carriers. More 
important, the Navy has built a whole new class of 
even bigger angled-deck carriers, beginning with 
USS Forrestal, launched in 1954. These truly gigantic 


When the pilot lands in the water after ejecting from 
the burning plane, he will be recovered by a helicopter. 


ships are more than 1000 feet long. Their hulls meas- 
ure more than 125 feet in beam at the hangar deck, 
and the extreme width of the flight deck is six inches 
short of 250 feet. The total flight-deck area is about 
four and a half acres—almost as large as the area of 
five football fields. The Forrestal-class carriers dis- 
place about 70,000 tons—almost three times as much 
as the original Essex and more than six times as much 
as the old “Covered Wagon.” 

The Navy built four Forrestal-class carriers. The 
first, USS Forrestal was named for the World War II 
Secretary of the Navy who later became the first 
United States Secretary of Defense. The others are 
Independence, Ranger, and Saratoga, all names borne 
by World War II carriers and by older fighting ships 
as far back as the days of sail. 


A rescue helicopter lifting a pilot from the sea. 
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Four carriers built in the 1960s—Kitty Hawk, 
Constellation, America, and John F. Kennedy—are 
slightly larger and somewhat improved versions of 
Forrestal. Kennedy, launched in May 1967 and com- 
missioned in September 1968, is the U.S. Navy’s last 
oil-burning flat-top and probably the last “fossil- 
fueled” carrier to be built by any navy in the world. 

An oil-burning ship makes its power by burning 
fuel oil to heat water in huge boilers. The water turns 
to steam, and the steam turns huge turbines which are 
geared either directly to the propeller drive-shafts or 
to generators. In this second arrangement, called 
turbo-electric drive, the electricity generated by the 
turbines powers giant electric motors, which, in turn, 
drive the ship’s propellers. 

It takes a fantastic amount of fuel oil to keep a big 
ship operating at high speed. The Forrestal-class car- 
riers, for instance, have enough fuel tanks to hold 
8500 tons of oil. But operating with the fleet at high 
speeds, a big carrier may use as much as half its fuel 
in just a few days. Because the Navy wants the fleet 
to be always ready for any mission at a moment’s no- 
tice, its fuel tanks are not allowed to get less than half 
full. Consequently an oil-powered carrier has to ren- 
dezvous with a tanker at least once a week and some- 
times more often to “top off.” Tankers, of course, are 
much slower than fighting ships, and it is a great in- 
convenience to a carrier skipper to have his ship “tied 
to a tanker’s apron strings.” 

The new USS Enterprise, which joined the fleet in 
1961, still uses steam to spin her turbines, but the 
steam Enterprise uses comes from an entirely differ- 
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ent kind of power plant. Instead of burning fuel oil, 
the Enterprise power plant gets its heat from eight 
big nuclear reactors deep inside the ship’s hull. The 
reactors produce heat in a carefully controlled reaction 
similar to the explosion of a nuclear bomb. 

The reactors of a nuclear ship’s power plant are sur- 
rounded by a high-pressure hot-water system which 
absorbs the heat from the smashing of uranium atoms 
in the nuclear pile. This “primary-coolant” water is 
raised to a temperature more than twice the heat of 
boiling water, forming what is called “super-heated” 
steam. This extra-hot steam passes through a device 
called a heat exchanger, where it gives up most of its 
heat to water circulating in a “secondary-coolant” 
system. The water in this second system also turns to 
steam, and it is this steam which powers the ship. 

Enterprise operated from November 1961 until No- 
vember 1964 on her original supply of enriched ura- 
nium fuel. Without refueling, she steamed 207,000 
miles—the equivalent of more than eight trips around 
the world at the equator. Of course, she still had to 
meet tankers at sea in order to get jet fuel for her 
planes. But because she didn’t have to carry 8500 tons 
of fuel for her own boilers she could carry much more 
jet fuel than a conventionally powered carrier. 

Enterprise has several other advantages over oil- 
powered carriers. An oil-burning ship usually cruises 
with between a third and a half of its boilers either 
shut down or operating with very low fires in order to 
conserve fuel. If the captain receives unexpected or- 
ders to increase speed, it may take several minutes 
for the engineers to build up enough steam to drive 
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the ship at full speed. Because its nuclear reactors can 
be turned “on” and “off” merely by adjusting a series 
of control rods, Enterprise can build up speed almost 
instantaneously. Captain Vincent de Poix, her first 
commanding officer, used to tell visitors to the ship 
that building up speed with his nuclear-powered 
steam engines was almost as quick and easy as step- 
ping on the accelerator of a car. If it were necessary to 
“pour on the coal” in a hurry, either to launch aircraft 
or to avoid an enemy submarine, nuclear power would 
make a tremendous difference. 

Nuclear power also eliminates stack gas. Even the 
best designed oil-burner gives off some smoke and a 
great deal of hot, corrosive gas. This hot gas causes 
turbulence in the air over the after part of a carrier’s 
flight deck and trails behind the ship where it disturbs 
the air in the glide path of landing aircraft. The gas 
also deposits a fine ash on the afterdeck and on any 
planes that may be parked aft of the island. This cor- 
rosive ash makes a lot of work for the ship’s crew, who 
have to do a lot of extra cleaning to get rid of it. It 
also damages the skin of airplanes and gets into cock- 
pits and instruments where it does no good. 

Being free of this soot problem, Enterprise is easily 
the cleanest ship in any navy. The absence of stack 
gas makes a difference below decks, too, for aviators 
and flight-deck crewmen on other carriers bring stack 
ash below on the soles of their shoes and on equipment 
they carry down from the flight deck. For the same 
reason, planes last longer on Enterprise and require 
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less cleaning and maintenance than aircraft flying 
from “fossil-fuel” carriers. 

In June 1968, the Navy laid the keel of its second 
nuclear-powered aircraft carrier, to be named USS 
Nimitz. The name was chosen to honor the great ad- 
miral who led the U.S. Pacific Fleet to victory in 
World War II. 

Early in the 1950s, the Navy divided its carriers into 
two major categories. First-line carriers were desig- 
nated attack carriers (CVA). Most of today’s CVAs 
are ships of the F orrestal and Kitty Hawk classes. En- 
terprise and Nimitz carry the designation CVA(N)— 
the N stands for “nuclear.” Except for their power 
plants and the great speed and endurance nuclear 
power gives them, the CVA(N)s are almost identical 
to Kitty Hawk and Forrestal. A few Essex-class car- 
riers are still operated as CVAs, but these gallant old 
ladies are gradually giving way to the newer ships. 

Unless the world’s statesmen find a way to settle in- 
ternational differences without resorting to force, it is 
safe to predict that the United States will continue to 
build aircraft carriers for many years to come. And 
beyond doubt, any attack carriers built for the U.S. 
Navy in future years will be driven by nuclear power. 
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New Jobs for 
Naval Aviation 


Construction of Forrestal, Kitty Hawk, and Enterprise 
did not mark the end of the line for all the Navy's 
older flat-tops. Essex and several other ships of her 
class were designated support carriers (CVS) and 
given the vital job of fighting submarines. Still others 
joined the amphibious force as helicopter-carrying as- 
sault ships. Even a few CVEs and CVLs have been 
kept in the fleet, converted to a variety of exotic uses. 

All of the U.S. Navy’s support carriers are angled- 
deck Essex-class ships which served as CVAs in the 
years immediately following World War II. They now 
do the job that CVEs did during that war, but they do 
it much better. They steam at almost twice the speed 
and carry bigger, faster planes with longer range and 


much better weapons than anyone dreamed of in the 
1940s. 
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The carrier is the flagship of an anti-submarine war- 
fare (ASW) task force, sometimes called a hunter- 
killer (HUK) group. The task force consists of the 
CVS, its air group, and a number of ASW destroyers. 

The CVS carries about 30 twin-engine propeller- 
driven aircraft equipped with special electronic de- 
vices for detecting submarines several hundred feet 
below the ocean’s surface. These devices include 
sono-buoys and the magnetic anomaly detector— 
MAD gear, for short. 

Sono-buoys are small, floating buoys which contain 
sonar equipment and radio transmitters. An ASW 
plane drops several of the buoys in a pattern on the 
surface of the ocean and circles the area while the 
sonar listens for noises underwater. If the sonar de- 
tects a sub, the buoys radio information which per- 
mits the plane to locate the submarine under water 
with surprising accuracy. 

MAD gear, which is carried in a boom extending 
aft from the tail of the plane, detects slight changes in 
the earth’s magnetic field caused by a large metal 
body, such as a submerged submarine. By following 
the advice he gets from his MAD gear, the pilot of 
an ASW plane can determine when he is directly 
over the sub. 

ASW aircraft carry depth charges and other weap- 
ons for use against submarines. Flying at speeds of 
about 200 knots, the planes of a HUK group can 
search a much larger body of water than the same 
number of destroyers could in the same amount of 
time. The HUK group planes can stay in the air a lot 


Crewmen load sonobuoys into wing pods of an ASW air- 
craft at sea. The plane’s wings are folded for easy storage. 


New Jobs for Naval Aviation 143 


longer than jets, which fly much faster but use a great 
deal more fuel. With their combination of speed, 
range, electronic equipment, and ASW weapons, they 
can extend the safe area around a surface task force 
by 200 miles or more, locating and destroying enemy 
submarines before the subs can get close enough to 
endanger the ships that the HUK group is assigned to 
protect. 

Each CVS also carries about a dozen helicopters. 
These versatile planes are particularly useful in anti- 
submarine warfare, for while they don’t have the 
range of fixed-wing aircraft, they have the great ad- 
vantage of being able to fly very slowly or even to 
hover over one spot. ASW helicopters carry “dunk- 
ing sonar,” a sonar head carried on the end of a long 
cable. The helicopter hovers, dunks its sonar far un- 
der the surface and listens, and then picks the sonar 
up again to move on to another spot. 

With its fixed-wing planes searching far from the 
task force, helicopters operating at intermediate range, 
and destroyers patrolling close in, the modern HUK 
group—built around a World War II flat-top—is a 
submarine’s worst enemy. 


Support carriers have also been given an important 
space-age mission, an assignment that never would 
have occurred to Eugene Ely or even to Marc 
Mitscher. Beginning with Navy Commander Alan 
Shepard’s first sub-orbital flight in the spring of 1961, 
Essex-class support carriers have been the primary re- 


Frogmen aid two astronauts emerging from their Gemini 
gA spacecraft. Thomas P. Stafford ( left) and Eugene A. 
Cernan wave to the crew of the approaching USS Wasp, 
prime recovery ship for the mission. 


covery ships for every one of America’s ventures into 
space. 

USS Wright, a CVL that was begun in 1944 and 
completed shortly after World War II, was converted 
in the early 1960s into a floating command ship. Sev- 
eral tall communication masts were built on the for- 
ward two-thirds of her flight deck, and her hangar 
deck was converted into radio rooms and a large com- 
mand center. The afterdeck was kept clear for pas- 
senger helicopters. For several years, Wright has op- 
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erated from the port of Norfolk, Virginia, where she 
serves as an alternate command center for the Joint 
Chiefs of Staff. In an emergency, she might even be- 
come a floating White House—the emergency com- 
mand post for the President of the United States. 

CVL Saipan and CVE Gilbert Islands have been 
converted into communication relay ships. Now 
named USS Arlington and USS Annapolis, these ships 
look much like USS Wright from a distance. They 
have many more antenna masts, however, and their 
hangar decks are filled with powerful radios. Operat- 
ing a few hundred miles from a major fleet, these ships 
can receive messages by helicopter or short-range ra- 
dio and rebroadcast them anywhere in the world, 
thus giving the fighting fleet world-wide communica- 
tions without pinpointing its location. 

Boxer, Princeton, and Valley Forge, all straight- 
deck Essex-class carriers, have joined the amphibious 
force. In World War II, this force consisted of cargo 
ships, transports, and small ships that could run their 
bows aground on an enemy beach and unload men 
and equipment, including tanks, directly onto the 
beach. Toward the end of the war, the Navy devel- 
oped a ship called an LSD, or landing ship dock. 
The after part of the LSD is a huge floating dry dock. 
To load the ship, the dry dock or well deck is flooded, 
a tail gate is opened, and landing craft or armored 
amphibious vehicles are run into the dock. Then the 
gate is closed and the deck pumped dry so that the 
ship can steam to the combat area, where the process 
is reversed for quick unloading. 
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With the development of helicopters, the Navy 
built flight decks over the LSDs’ open well decks and 
experimented with moving men and light equipment 
ashore by air. This worked so well that the Navy con- 
verted Boxer, Princeton, and Valley Forge into heli- 
copter carriers and gave them the designation LPH 
for landing platform, helicopters. An LPH carries 
most of the troops of a Marine Corps battalion landing 
team—more than 1500 men—plus light equipment, 
and about two dozen helicopters. 

Equipment too heavy to lift by air goes along in an 
LPD, which is an improved model of the World War 
II LSD. By getting most of the men and light equip- 
ment out of the slow-moving boats and into the air, 
the LPH/LPD combination eliminates the most dan- 
gerous part of the amphibious ship-to-shore move- 
ment. “Vertical envelopment,” as the Marine Corps 
calls this tactic, also makes it possible for troops to 
land several miles inland from the beach, outflanking 
enemy beach defenses. 

These three Essex-class LPH conversions were so 
successful that the Navy began building helicopter 
assault ships from the keel up in the early 1960s. The 
first new-construction LPHs bear the names Iwo Jima, 
Okinawa, Guadalcanal, Guam, and Tripoli, after fa- 
mous battles in the proud history of the United States 
Marines. 


Since World War II, Britain has yielded up her 
commanding position as the world’s leading seapower. 
Although the Royal Navy contributed much to the 


LPD La Salle has a well deck for carrying landing craft 
and a larger flight deck than an LSD. 


development of naval aviation, Britain has found it 
necessary to reduce the size of her fleet. As this 
is written, HMS Hermes (completed in 1959), Ark 
Royal (1955), Centaur (1953), Eagle (1951), and 
Victorious (1941) remain afloat. All underwent ex- 
tensive modernization in the 1960s and all have angled 
decks. They are first-line ships, but the British gov- 
ernment has announced its intention to phase them 
out of the fleet in the 1970s. A modern CVA of a size 
to rival the American Forrestal class, which was to be 
built in the 1960s, was canceled. 

The British Navy has converted two 738-foot 
Centaur-class carriers into helicopter assault ships. 
It appears that these ships—which the British call 
“commando carriers” —will remain in the British fleet 
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for many years to come. Britain also has converted sev- 
eral cruisers into amphibious assault ships similar in 
many respects to American LPDs. They carry about 
six helicopters in addition to landing craft. 

Several smaller navies also operate aircraft carriers, 
but most of these ships are World War II types that 
can carry only propeller-driven aircraft and helicop- 
ters. Argentina, Australia, Canada, India, and the 
Netherlands each have one carrier of the British Co- 
lossus or Majestic class. These are angled-deck ships 
varying in length from 630 to almost 700 feet. They 
can handle light attack planes but are more suitable 
for use as support carriers. Most of these navies use 
them for anti-submarine warfare. France has three 
carriers—two angled-deck ships that can operate jets 
and a former British Colossus-class CVS. France also 
has a helicopter assault ship completed in the early 
1960s. Spain has a single helicopter carrier, a World 
War II CVL on loan from the United States. 

Soviet Russia, which has always considered itself 
primarily a land power, began a major naval building 
program in the middle 1960s. Most of the Soviet na- 
val effort has gone into submarines, but the Russians 
have also built a few small helicopter carriers. They 
appear to be somewhat similar to American LPDs or 
British cruiser-carrier conversions. They might also 
be adapted for use in anti-submarine warfare. The 
Soviet ships could not be used as attack carriers, or 
even for fixed-wing ASW planes, however, because 
their flight decks take up only the after half of the 


ship. Their superstructures, which are located forward 
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like the superstructure of a cruiser or LPD, would 
make it impossible to launch aircraft over the bow. 

It seems likely that for many years to come the 
United States Navy, with fifteen or more attack car- 
riers in commission, eight or nine support carriers, 
many more flat-tops in its reserve fleet, and a grow- 
ing amphibious fleet of LPHs and LPDs, will continue 
to lead the world in naval aviation. 


13 


Flight Deck 


“Get the wind again from the Weather-Guesser.” 

The captain’s voice breaks the silence on the bridge. 
It is a calm voice. The captain is in his own element 
here, for he learned to fly early in World War II and 
has been flying from carrier decks ever since. Now, 
with hundreds of launches and as many landings to 
his credit, he has held most of the jobs his junior of- 
ficers fill today on this ship which he commands. 

His voice betrays no anxiety, but still there is a feel- 
ing of tension on the bridge. There always is, for it is 
on the bridge that decisions are made, command de- 
cisions that can affect men’s lives. When he was a 
young flyer, catapulting over the bow of the newly 
converted angled-deck Antietam in one of the 
Navy's first jets, he never worried. He knew the “Old 
Man” up there on the bridge wouldn’t let him go un- 
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til everything was right. Now it’s different. He is the 
“Old Man” now, and other young aviators are sitting 
in their cockpits down on the flight deck, hand on the 
throttle, confident that their captain will see that 
everything is right before they are fired like cannon- 
balls into the wind that will lift them up to the sky. 

“Wind is the same as before, Captain,” answers a 
young man with earphones who stands beside the 
captain's high leather chair at the port side of the 
bridge. “Ten knots from zero nine five on the surface, 
55 knots from zero nine zero at ten thousand feet.” 

“Come to course zero nine five,” orders the captain. 
“Make turns for fifteen knots.” 

The officer of the deck, an ensign only a year out of 
college, passes the orders on to the helmsman and 
the engine room. 

“Right standard rudder,” answers the helmsman, 
spinning the solid metal wheel that steers the ship. 
He is 19 years old, with 18 months in the Navy since 
he came out of high school. “Rudder is at right stand- 
ard, sir,” he says, bringing the wheel to a stop. 

“Very well,” says the officer of the deck. “Engine 
room is making turns for fifteen knots, Captain,” he 
adds, as the numbers change in a tachometer gauge 
in front of where he stands near the helmsman. 

“Three minutes to launch.” 

The voice of the “Air Boss,” a 36-year-old com- 
mander with the official title of Air Officer, booms over 
the bull horn on deck. It drowns out the din on the 
flight deck and even pentrates the almost soundproof 
bridge where the whine of jet engines far below can 
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hardly be heard. 

An hour ago, “Willie Fud,” a lumbering, two-en- 
gine propeller-driven plane with a huge umbrella-like 
radar housing above its fuselage, roared the length of 
the flight deck and took off under its own power. It’s 
now a hundred miles from the carrier feeding infor- 
mation from its powerful radar directly into the air 
tactical data system aboard the carrier. 

Cruising several thousand feet above the sea, Wil- 
lie has a radar range of several hundred miles and ex- 
tends the ship’s radar vision to almost a thousand miles. 
In battle, this slow plane would detect enemy attack 
planes long before the ship’s own radar could see 
them. Its radar would show the course and speed 
of the incoming planes, as well as identifying the 
ship's own fighters. Back aboard the carrier, officers 
and technicians in the CIC—the Combat Information 
Center—would analyze this information and radio 
intercept courses to the fighter pilots. 

Just a few minutes ago, an air-sea rescue helicopter 
took off from the after end of the flight deck, the whine 
of its powerful jet engines mingling with the throb 
of its whirling rotor as it rose from the deck and 
sideslipped over the port side. Now the chopper is 
alongside to starboard, flying at a leisurely 15 knots 
about 200 feet above the water, keeping station on 
the big ship like a guardian angel. If a jet should 
crash on take-off, the rescue copter will be on scene in 
less than 60 seconds, ready to lower a sling or even 
drop swimmers into the water to help the pilot if he 
is unable to grab the sling. 
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An F-4 Phantom jet fighter is poised at the after 
end of each of the two forward catapults, engines 
idling. Behind the two planes, a pair of jet deflectors 
rise out of the deck like fences to protect the men be- 
hind them from the engines’ blast. If it were not for 
these deflectors, the jet blast would knock men off 
their feet and make it impossible to work anywhere 
on the flight deck. Forward of the two planes, prac- 
tically on the center line of the ship, stands the yellow- 
shirted catapult officer, his head protected by a plastic 
helmet with padded earphones that transmit the Air 
Officers orders but cut out the noise of the roaring 
engines. 


To prepare for launching, catapult crewmen hook an A7 
Corsair II attack aircraft to the bridle cable. 
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The engine noise is so bad that flight-deck crew- 
men wear padded, hollow, black plastic “Mickey 
Mouse” earmuffs that deaden the sound. Without 
them, these sailors would gradually lose their hearing. 

Green-shirted catapult crewmen have already at- 
tached the nose wheels of the two planes to the cata- 
pult feet. Each catapult foot extends a few inches 
above the deck through a slot that runs about 275 feet 
forward toward the bow of the ship. When the cata- 
pult is fired, the foot runs forward in the slot, pro- 
pelled by many thousand pounds of steam pressure, 
and hurls the plane over the bow. Other catapult men 
have secured the tails of the two planes to the deck 
with metal tension bars that will prevent them from 


Having made sure this A4 Skyhawk jet bomber is ready 
for launch, the flight-deck saftey man gives an all-clear 
signal to the catapult officer. 
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taking off before the catapults are fired. Now these 
“green shirts” clear the deck, leaving only the catapult 
officer and the two planes on deck forward of the blast 
deflectors. 

The ship’s bow stops turning and the big carrier 
steadies on course 095—five degrees south of due east. 
Its speed of 15 knots adds to the 10-knot east wind, 
creating a 25-knot (almost 29 miles an hour) wind 
that blows like a gale from bow to stern. Crewmen 
lean forward and walk carefully to avoid losing their 
footing. 

A few hundred yards aft, a destroyer plows through 
the white water of the carriers wake. A guided-mis- 
sile cruiser and a pair of guided-missile destroyers 


The catapult officer gives the pilot of this A3 Skywarrior 
the “ready” signal. 
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steam alongside on parallel courses, one a mile and a 
half to starboard, one the same distance to port, and 
the third leading the way out ahead of the flat-top. 

The destroyers carry ASROC, a weapon that can 
fire an anti-submarine torpedo several miles through 
the air on the nose of a rocket. At the end of its flight, 
the rocket separates from the torpedo, a parachute 
opens, and the torpedo drops into the sea, where its 
acoustic-homing guidance system will set it on a col- 
lision course with any submarine that happens to be 
nearby. All three ships carry radar-guided missiles 
that can shoot a jet plane out of the sky. 

“One minute to launch.” 

The pilot of the Phantom on the port catapult 
pushes his throttle forward and the roar of his engine 
becomes a piercing shriek. Then he hits his after- 
burner control and a tail of fire forms at the nozzle of 
each of his plane’s two howling engines. 

He checks his dials once more and gives a thumbs- 
up signal to the catapult officer. Then the pilot and 
his radar officer brace themselves firmly against the 
backs of their seats. 

“Two-oh-seven ready for launch,” reports the cata- 
pult officer. 

“Launch two-oh-seven!” 

On the order from the Air Boss, the catapult officer 
swings his body forward into the 25-knot wind, bring- 
ing his arm forward over his head like a cheerleader 
and pointing over the bow. 

In the catwalk along the edge of the flight deck, 
a green-shirted petty officer punches a button on the 
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control console. One deck below, steam shoots into 
the catapult cylinder. On deck, the tension bar breaks 
in two. The plane, held firmly to the catapult foot by 
its nose wheel, hurtles toward the bow. As it reaches 
the end of the catapult slot, the nose wheel is set free. 
In less than 300 feet, the plane has accelerated from 
a stand-still to 140 knots—more than 160 miles per 
hour. 

Its wings bite into the wind as the plane lifts off 
the deck. Free now of the crushing effect of the sud- 
den acceleration, the pilot takes over, gently pulls 
back on the stick, and guides his plane into a fast 
climb. A minute later, he cuts off the afterburner to 
save fuel. He is flying now almost at the speed of 
sound. It is quiet in the cockpit. The noise of the car- 
rier deck is far behind him, far below him, as he heads 
for the horizon. 

Less than a minute after 207 crossed the carrier’s 
bow, the Phantom on the starboard catapult follows 
his leader into the air. Now the blast deflectors drop 
to the deck and a second pair of jet fighters taxi for- 
ward to take their places. “Green-shirts” run forward 
to fix nose wheels and tension bars as wisps of steam 
from the catapults drift aft along the flight deck. 

Meanwhile, a pair of “scooters,” tiny, single-seater 
A-4 Skyhawk attack planes, take off one behind the 
other from the two catapults at the forward end of the 
angled deck. By the time they are gone, the bow 
“cats” are ready to fire again. 

For fifteen minutes, the scene is repeated as planes 
taxi forward to the catapults, are hooked up, checked, 
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checked again, and fired into the air. When the last 
plane is gone, the captain gives the order and the car- 
rier turns out of the wind, returning to its cruising 
course. The wind over the deck drops abruptly, and 
the rescue helicopter returns to its resting place near 
the stern of the ship. 

An hour and a half later, the ship heads into the 
wind again, but now the action on the flight deck 
takes on a different character. The planes are return- 
ing, strung out in a line several miles long as they ap- 
proach from the east. The helicopter is back on sta- 
tion. A twin-engine propeller-driven cargo plane— 
called a “cod” for carrier on-board delivery—is being 
loaded with mail sacks near the stern of the ship. 

“Bear a hand with that cod,” the air boss orders. 
“We've got one scooter that’s low on fuel.” 

The door of the cargo plane is slammed shut. The 
pilot revs up his engines. At a signal from the flight 
deck officer he roars down the deck and takes off. 
Compared to the jets, his take-off looks slow and lazy, 
but he’s off the deck just forward of the island. 

The landing signal officer walks briskly to his sta- 
tion on the starboard quarter. Years ago, the LSO 
guided the pilots of propeller planes down to the deck 
with visual signals, using a pair of paddles about the 
size of tennis rackets to tell a pilot that he was too high, 
too low, or “in the groove.” He still has the paddles, 
but he seldom uses them. Now the pilot is led to the 
proper glide path by instruments in his cockpit. In 
bad weather or total darkness, a Navy jet can be 
brought in safely on instruments alone. Most of the 
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time, however, carrier pilots use a system of lights 
and mirrors near the LSO’s station to find their way 
down to the deck. 

As he approaches the carrier, the pilot sees a bright 
orange “meat ball” and a horizontal strip of green 
lights. If he is in the proper glide path, the meat ball 
will appear to be on a line with the green lights. If it 
rises above the green strip, he’s too high. To correct 
this, he cuts his power just a bit until the meat ball 
drops back down. If the meat ball drops too far, he 
adds just a little more power to get back into the 
groove. 

In the old days, when a propeller plane landed on 
a straight-deck carrier, the landing signal officer 
would give the pilot a “cut” signal as he passed over 
the stern of the ship in a good glide path. When he 
saw this signal, the pilot would cut his engine and the 
plane would drop like a rock, its tail hook catching 
one of the arresting wires. If the approach was a bad 
one, the LSO would give him a “wave off.” Then the 
pilot would “gun” his engine and go around for an- 
other try. 

The angled deck and the mirror landing system 
have changed all this. Now the LSO blinks the lights 
of the landing system to give a pilot a wave off. If he 
doesn't get this signal, the pilot keeps the power on 
all the way to the deck. When he hits the deck, he 
pushes the throttle forward so that if he misses all the 
wires he will have enough speed to take off again over 
the forward edge of the angled deck. This puts a lot 
more strain on the arresting wires and on the plane’s 
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tail hook than the old method—but a jet accelerates 
too slowly on the deck to make it safe to cut power 
too soon. 

The planes are nearly here now. The Skyhawk 
pilot who is low on fuel is out in front. He ap- 
proaches the ship from the port bow, flying parallel 
to the ship’s course at about 600 feet, and about half 
a mile off the port side of the ship. As he passes the 
ship, heading aft, he lowers his wheels and drops his 
tail hook. The air boss makes sure he does. Fifteen 
hundred yards astern of the ship, the pilot makes a 
sharp turn to his left, coming up behind the ship and 
into the groove. Jets use a lot of fuel at low altitudes, 
and a pilot who is low on fuel has to make his first 
landing a good one. 

The heavy arresting cables normally lie flat on the 
deck. As the planes approach, they are lifted up about 
six inches. The “Covered Wagon” used semicircular 
wooden blocks to hold its cables off the flight deck. 
Called Ely elements, for Eugene Ely—or more often 
called “pies” because of their shape—these blocks 
had to be set by hand. When a plane caught a wire, 
the “pies” that held it were sent flying down the deck 
and caused all hands to take cover. Nowadays, arrest- 
ing cables are lifted and lowered automatically by 
low metal wickets like the bridge that holds up the 
strings of a violin or guitar. As soon as a plane has 
been “trapped,” the bridges sink back into the deck 
so that the pilot can taxi over the other wires without 
difficulty. 

The young Skyhawk pilot watches the glide indica- 
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tor on his instrument panel until it tells him he’s in 
position. Then he shifts his gaze to the meat ball. In 
the catwalk on the port side, the “Hot Poppa’ in his 
asbestos suit stands ready to pull him out of the plane 
if it should crash on the deck. Off the port quarter, 
the copper pilot drops aft a bit so that he can get over 
to the starboard side in a hurry if the plane should go 
into the water. High in the island, the air boss and the 
captain both wish they were flying the plane. 

The LSO can talk to the pilot by radio, but he 
doesn’t want to give him too much advice. The mirror 
system really tells the pilot all he needs to know. But 
he can’t keep from pressing his transmitter key and 
saying, “You're doing fine, Charlie. Steady as you go.” 

It seems like a long time, but it’s only seconds be- 
fore the little plane glides over the stern, nose high, 
tail hook feeling for the deck. The wheels hit, the hook 
catches, and there is a rattle of cable and a howl of 
engine noise as the plane runs forward along the an- 
gled deck, stopping in about 300 feet. 

As soon as he knows he has the wire, the pilot pulls 
his throttle back to idle position. A green-shirted hook- 
man runs out onto the deck with a crowbar to make 
sure the plane’s tailhook disengages from the wire 
without delay. Now a yellow-shirted plane director 
appears from nowhere to signal the pilot to hold his 
right brake and put on some power. The plane slowly 
turns right, toward the island. The pilot taxis across 
to the center-line runway, and then forward to the 
deck-edge elevator just forward of the superstructure. 
Before his plane disappears into the hangar deck, a 


The moment one jet comes to a stop, a flight-deck crew- 
man runs up with a crowbar to disengage the plane's tail- 
hook from the arresting cable. 
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second A-4 has caught a wire and is on the deck. 

The third plane is a “bolter.” The pilot misses all 
the wires, barely touches the deck, and roars off 
to try again. He'll make it the next time around. 

Half an hour later, the flight deck is quiet. The 
planes are down in the hangar deck and the pilots are 
in their ready rooms, looking at television tapes of 
their landings and listening intently as their squadron 
commanding officers tell them what they did wrong. 
The pilot who missed the wires stifles the urge to ar- 
gue. Watching his landing on the TV screen, he can 
see that the skipper is right. He was too high. 

The pilots go to their rooms, take off their flight 
gear, and relax. There will be another mission tonight, 
and they need the rest. 

Back on the bridge, the captain is eating lunch, still 
in his high leather chair overlooking the flight deck. 
It was a good mission. He is proud of his fliers, and 
just as proud of the ship they fly from. It’s a far cry 
from his first ship, a straight-deck CVL. These ensigns 
and lieutenants are a far cry from what he was at their 
age, too. They're real professionals, skilled techni- 
cians. They can fly by the seat of their pants when 
they have to, but they also have learned to use all man- 
ner of sophisticated devices to help them make the 
decisions he had to make by guesswork and intuition 
in World War II. 

Carrier aviation has come a long way from the night 
Marc Mitscher had to turn on the lights at the end of 
a long day’s “Turkey Shoot” to keep from losing his 
pilots in the Philippine Sea. And that’s at least twice 


Flight Deck 165 


the distance from the rainy afternoon in 1910 when 
Eugene Ely splintered his propeller tip on a wave 
taking off from a makeshift flight deck on the bow of 
the cruiser Birmingham near the mouth of Chesapeake 
Bay. 
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